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(54) mwo&m isvy^yfmswmm 



(57) mm: 

mm] ^en/cM«(ffiA)^*^->KS"3ti-r^ 

i * T 7 - Aft |6S 3 > y# > t/©ffiffi„ 

ifrs $ - > ft A^T S jm^ * - > A^K £ . HSE 

trbw ftstsrr sMsjitai^g £ , a^ 3 tifcist^ 

* - > fc r * - # ft IBKrffjiJfflJ L, >"J > -^©W^- 
ftffpELt-> y >^rt©M«ftffiA-r Slgtt»^S£ 
#> 6 & ?> . S5£ 3 n/cP*1SE©TPMffi ftTlel 5 C £ ft*£ 
(HU A^J § titc5m>* f->Kl^Ut77- A£6£ 

«t?f 5? ©ii»ft#±-r s c £ ft«F«£ -r 

4. 




1 

y vfa<D^w&'&Wtfr &yvy v >^t4-jt, 
atj sn^im^* - >cc*-3^T*- # £fg»« 

L , >"J > >>©ff-?- £ f TO b T y 'J > >>fl©lK4aA 

IHirR^ - £©«ii£#±T5 C £ £#«£ f 4f y > 

$ 6 ic«^fc c £ £ T£iif*n| 1 casts© 
yv yy#yy\ 

[f»*iI3 ] ^y>y©y-#-££ig^-f 3t§^® 
y¥iiiyy\ 

§ h tzmz.lt C £ f 511*11 1 KSBW©^ 'J > 

ttR3gffl£ KJ£ £ r £ f § C £ £ 1" 5 W 

*II l $ fc H 4 KIB*S©IBiSO ^ V > y * > 7". 

[iHJj&SB] KMSffiTEffiti. ffiiKR5£r*SC£ 
£^S£-f §lt*ii l {clEl£©fEt£©~> U >^^<>^ 0 

Ci»^B7] I^SE«^SJi«cJ;9i®^ft5C£ 
&8WLt? 5i»*31 1 KiE»©iE«©f 'J >y*'>^ 0 

[|»*JI8 ] ^fe^^nfcaA^'^-xc^^r^y 

>^f*3©^&£S£-f 'J >^*">7CCJ;5jSg7j?£ 

b , y > ^©ff^ffE lt y > >w©^?g£&A 

•fS^r ■;>:/£, 

ffl-cm* - % (omn%»±ir 6 * f- ■> 7£ *> £ c: £ 
%WHkt?z>yvy v> 7'k J; £ mmM^ 

cc^fr c £ £ -r £fjt*fl 8 KtBtsj© ~> y > v#y 

[f»*iii 0] ->y>y©^-*-g^tsxf"? 
§ e. cc#& c £ m £ -r -sw^s 8 tctB»©>- y 

•jV'^Zh C £ £ T Sit *I 8 CcfBiS©^ 

y>^*">^'(c c fcSji^& 

[1)1*111 2] ^Hff3£^IHB. ^»^3f->SOt/S 
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2 

if*® 8 $fc« 1 1 iciESoiBS©^ y yy^yy'ic j; 
[«*ril 3] g&lSETMtt. ffigtei££r&SC 

££^!fc£-f 5i!*H8 KiaiSoisiS©^ y yy^yv 

[l»*ill 4] SK*E«#tt¥^KJ;(jiSff§nSC 

££#&£-f 5it*ii8 Kiats©iats©-> y 

10 [K*B1 5] ^^Jst»6*ifcaA^'^->Kffi-jr-> 

y yy\H<Dmt$.%Mifct6yv yy#y?it£6m$35 

n-F£. 

A£) s tiitmw $ - y k ^ r * - * £ «&« 
L . y > ^©ffT-^rffE b~zyy y yfacom&%&A 

K)l$tifcRffl«E©TPltt : £TlaISC:£?:^fcBL > A 

o ^7 a 3 - k £ 6 &s c: £ ^#m£ -r s y > 

> 7* K <fc S j*«73 ?£*IJ® 7'o?7A ^IBtt § titc 3 > f 

[ii*ib 16] ~> y >^©§*£f&mT§ r/*so 

8*381 1 5 KIBiS© 3 > tr » - it pJRIBSffif*. 

30 [11*1117] '>';>j?©j*-*-«*K5e-i-5^f-» 

7^»f 5 7 n ^ 7 A 3 - F * 3 h K^tf C £ 4«f» 
£ T5II*ii 1 5 CCIBIS© 3>ta- ^liJ^IBttffif*,, 

[11*111 8] n^jfcfcA^Rtf/afctjaftfs*^ 

7^iMfPTI>7'C3 {-7A3- F*5 6tc^tf C £%# 
g!!£-r-S 11*111 5icfBtt©3>b-^-^l5I^fB'B« 

[fi*rai 9] SBfS^MB, S^^'f-^E;/* 

5 7° o A 3 - F * 5 6 K^tr C £ *®Wl £ f Sit* 
40 B15Sfcttl7 KfB»©5Bt£© 3 > tr a - ^liJ®|gB'S 

[«*ii2o] mmmKrmmt, ffi^ccBa^-ctsc 

£^S£-rsit*si 5{cas«©=i>fa-dtBl^aE 

ten*- 

[lf*iI2 1 ] K&MEB^tt¥i*3KJ;!jiS#$nS<l 
£^®£-rSfi*lil 5KIBtg©3>f^.-$liJ^fB 

[#SB^©IWffl%l^] 
[0 00 1] 

50 mmomir&nmmn j^to, ^^tifc^s 



3 

C&A) a * - > *ffi£Mcj#ffi U 3 

ft fc BJSE©TRSffi 4 T@ 4 £ * 7 5 - A 3 ■& 5 

[0 0 0 2] 

— ^©aAaK&ca-^ ^js^aA-rs^ y 

^^SftT^ScWttf. #ft®2 7 8 5 1 1 4^ 

^i,tcmmm\±(DnmmmMh, ttt. mm^-o 10 
a £ -&k & b , 7 ^ - a § # 6 fc*ct ws 

E©TISMtt£S^E0Tt^ o 0*l/*36i6, M6^©M 

s § ii-r ■=& - 5? ©» § -a- r o n 5 £ i ^ rmss?^ 

[0 0 0 3] 

»ft Ki» , $ tti 3 ft /cP^E^TH o T i B % (C* - 

% fg»£#±3 ■&« 'J > > ^fcffiffif SCilrg 20 
W£f 
[0004] 

k, $»>"j>y#>7'tt, i^$&6ft/c&A^" 
*->Kfi£oTj/u >^w©3i$£i*?rf s^y >i># 

>7T$nt, jgffi a £ - > * A*f < # - > A 

A^J 3 nfc^/t * - >KS-3I, > r * - * £jglb w 
L, >"J > i^CDff £ flE L T ~> A-'vWO^ifeiiA 
fSIKtt$iJ»g£^6%D, l£S3ft/cP*lSE©TPI 30 
fflSrTESCiSr^UlO. A#3ftfcS^£~>KK 
Tl>t7 7 - Afg^pjrS^FHl r'K* - £ ©f KJ^ffih 

f &c££!|#SE£f s/c, ^y >>>©§■£ #mrf 
■s^ y > ysttw^s* 3 hicmztc c £ zmmt? 

£fc. ^y>^©^~#~«£t£Tf Sf£?g3NK£ 
3 6(cff^fcCl£^#®i-rs 0 Hffl«*A#& 
n/ & tc H jgR-T 5 3 6 Kffi*. fc C £ » £ f 

[0 0 0 5] *^©->'J >iJ!p>7'0lIMB, ^ 

6 ft fci± A-' ^ - y k fi£ t -> y > y 1*1© ws. % 40 
& y > > j; § stwj&rc & -t\ sijg 

Wf^'i, A^J 3 ftfciM^ £ - >KS-1l,>Tt- 

^fESWWu ->y ^^off^^JfEo-r^y >>w 

Ov:,^IU Wr?7'i, 3 ft fc BjSE©TRg 
fft^-FlMl-SC: £€:^mu, A#3ftfcaSfc**->K:* 

-r€»^r^7*£^e.&sc£?r#iS[£-r€» 0 sfc. >-y 

£TS„ $fc, i"J>y©^-*-Mi£«^f7 50 
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SOVS fctiSKT £ X f '7 3 6 fc#& c £ %WHk 

£ t 5 „ *^hj y > ^ *° > 7*©ji«73 a©sjifl ^* n 
^ -5 A^i att 3 ftfc 3 > f ^ - 3? BjiEiasiaf*tt , 

F £ , KSETPStt^lSS-r ^^fMfp-r S ^ a 
F£, A^jSftfcSS^'^-^KS^'^r* 
-^^IKSfiSijfflJL, y >^©ffT-^ffELr-> y >y 

F£, i£S3ftfcm^E©T|SH{i£TIIISC££«:fcB 
0 . A^J 3 ftfcSffi^^ - > K I-i^ T 7 7 - AMI 

T67uif F£^6!feSC£?r#iS[£-ri. 0 * 

fc, ^ y >y©gfi^^EH-r-s xf ^ ■yzMffltz-fn 
y > y - * ^tas-r sxf? y'^tijgp-r S7*a 

F?r3 6ic#£fC£^»£-r-B„ 
[0 0 0 6] ffl©y'J >y^>7'tt. Sfc. pjf^ 

ST' * h C £ «#flk £ f S o W*EB#»¥±&K J: 9 « 
#3ftSC£^«|!!£-rSo 
[0 0 0 7] 

[IfiWojSJfcojg*] $!6i?l3©jS«©J$!K:-3& 
^HH^#B3LT^-r§ 0 0 i yvfcy? 1 
©WW^SHT? Sot f * JUSR 2 f 4 f c 0 
T, am*M^3ft€.it*^?r^f5^^^-t 

[0008] fflKfc^T, c©->y yyatyrf l b, 
icu, ecu, n i cum ^fi^fML, 
r&»^©-fb^9Sffij, f©H«©S«(SEA)ft 

^rtT -5 fcfe©Ji^/^*;l/g|5 2 f #i07p©cfc 5 K±ffl(Cte 

[0 0 0 9] Sfc, C©jgfFA^;I/2 f ttS*WfCi> 
^^-FA^-tlbntfcf), J IS0 92 0OK 
?!Sf«*ilM-r6E5fBISIt^&3ftrfcf3 , Witf^pffi 
SK canfcHjS^*ffl*KJS* £ S C £ #s-C* S J: "5 

tc-rs£ £ fcK, mwim>ft^cmAT6<D%m<?ctt> 

©rSt^^tStt^fl^ri^o ci©fc&K±*/>*-2 £T 
3ft-5££fetc, g-#^-2, 3 05l^lilfcfc^ 

^fi3-er^e,^> ; ±fi?)-r€.«sgtc-r -5.fi £t?\ F*ggp(c 

iKfM9»DS«f#> A U C £ S W±r & J: 5 tc«iS 3 ft 
[0010] Sfc, jl«©Kffffi£flM4©^±^mffi 
ttff: W^^M^ic f 5 £ £ K . 6 JtH Wi 



5 

7^*fe£fcttiiife{c^fetc*j:T, ,^SL/c9, US* 

&fiH(*~ £-yc£ 5 J: 5 tc Lr£^tt£/j£tc 
L-Tl*4. §6tc$fc. t/lf-feftigSft'rfcD. 

[ooi i] s/t, /m- giTifea©t, R^g^fe 

«£&£<£ ^tciSltSftr^S,, $6tcSfc, «g©£ 

i t^iififf £i?^-c * 4 j; <? tc L/ r , fefi& £ ©a 
ffi©t35E^HB$tt, ^^-ff^eoimci^yT 

[ooi2] setc ^aiiM (%mm) -c^^mx 

TfcfO, SmHltll. 8Kg*MK£-f 5££&tC. 
BACSfflWBi. rtS^'yT-';, DC12V©3Ii 
KL-THS. $ fcftii^ r'J ittSIWBl 5H (Hf 20 
IB) r*i5, JW6»&1B#KS3(fcW8B«:-rSfc»{cT* 
3 ©JSgPtCfc^T^T'lfefoft't, 9 £Scl£3ft 

T#RWt£fcKtf 6ftT^& 0 38&#ifrtt33MU 
±£?&-lrc> 3t^n> f-p-;i/£ h y t>)V%ntb 
r^So §6tc, f-y-o-feiWM^tii/^ji' 

Lt, HMUg (N i - Cd) ytyf-y-SttfflL-. frfi 

7 f- y -■e*#i6£* r 1 8 o aj&Lh ->t^w 

[0 0 1 3] Sfc, (ig/kg/min, mg/kg/hl 30 

©#sa <o (omm&Aotc^xom^ ioi, s« • ? 
£■ • sifs©&^^ i i mfinm^*& 2 f _htct§: 
vhiiz -ire , wcrl^j -^)i6 mm<o tc <* tc tc 

IX 0 Jf-T C £ £ J: 5 tClM]gP 6 e ^JfS $ ft T *> 
5 , Cl©g|5^tcm5 f 5?:Aft'r[plKlL^'3WIiJtC#t!lLt: 

iff c £ ifi v # s «fc 5 fcflffS 5 ft r i» s . 
[0014] yac, -> U yiXD^W iTM^) ? h 
1" ■£ fcfe tc ±# > f - 2 tc 5J -> y > >>X -r - y 2 a £ i/ V 
y v> ©*l* £ -ft W f c nm 5 ft r 1 >6 7 =7 > ^» 
*) ^s-fe h § ft£ x y y h 2 c ^-{*WtBiSJf53 ft 40 
£-7rc, ^7>7"5^iHiKigatcs:f^-rs^'7>7"5: 

[0015]^LT, Hif©$cEnA4^nSl{C|Bft3ti4 

gptcfc^rafeEIS^ftrfcio , ^^-r^'fiAZ^B 0© 
SJ; otc^sftr 50 
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[ 0 0 16] H2B, M^^"^^g|32 f ©^ffi^-C* 
*@tcfc^r, ISX^^f 15i, AC/ DC 5 

BS^^ftn^o Cft6-5>7'©KfO tcKftfi^fO©^ 

jfflffiAS^sp 1 0 mm 3 ftr 1 1 s ^ . c ©its^i 0 © 

fW)10ai, SB^»3|fejL^-r 1 0 btfS: 

W6ftn^„ 

[0 0 17] -73, C©a^S10(D±KB^7>7'5 
mtt»l-Lfcij|K, ^7>7'©±T73l^©# 

ffl-TSi' 'J >yS^ffi^©5 0 tc J: n gSjmtiJLT, -fe 
^ b Sftfov"; >y©gS(§?i) 1 0 c c (mL) , 2 
0 c c (mL) , 3 0 c c (mL) , 5 0 c c (mL) , 

is y > v y - # -r -s =t 5 tc l fc u y > 

5 > 7' y > vHtj^) i 8 j^k w nr ^ 
[ o o i 8 ] $. tc. t>?>7"b ©T* mmrnr t> y ;u 
e Jitcifijtfr^SB-r s^tc&s «t ^ tosffjs 
ftfc»if / f;'i'>> : ^-^7^KW6ftrfcf), F^tJi©^ 
£Se{CjSfi*SJ:5(CL/fc^^-<*- F7 a~7 d 
^,*iT L tc <0 £M b tc <0 , H*©7^EP73 f^I tc Mfat S J; 

[0019] ?7>75<Dffi<omXi-'V>is#>7U:WL 
V h ftT l ^ P^*^ tti«« tc «fc & SSefcffiE** 3 
O^a^-rsa^^^^l 9 a> 19 b. 19c« 
W6ftTt,^„ Cfte^v^'O^iOtCtt, 
5>7"2 0, ^■jf'J-77-A7>7'2 2ffe*s**W 
tClB|§:§ftTC^ 0 Sfc, r*lffi^fx£ffi(mmHq)£T[e] 
SiLED ^-T *JtT Ut77 - Al^f § HSE*^ * 
^*g|5 1 9 d$mi ht\X.V>h 0 ff^^ft i?7?f^ 

n^a^-rsff-?/^ ^ ??ffta*sp i 9 ekmi?> 
ftr^s 0 

[0 0 2 0] dft^C^^^'OPOtCttftm • f£i • 
i»l7>7"2 3, 2 4, 2 5£ffi£fc7-te^y>h© 
LED©gmg|31 l^tSW6ftr^S 0 C<DBtfM \ 1 
K«, ^-*-A^^©4 0t'^5EAyj3ft/c^-/7" 
^fcBilgiJfffgiimD #©OT^)-C^3teftfc> 
"*-«>&5fB^3SfcBS:?-ca*3ft-So 

[0 02 1] c:©a*g|51 l©>fifjKBa^O^^ 

S„ ?lt, S^SM l©T73tCB^0^^^?3 0 
£ , 4 'J * 2 9 ifflt/itrt* f 2 8 *sg:W 

«oiii*n*»3s fctaH^r*j»?r * s assess?* 
-Y ^?)C^H*)feg:we.ftr^4 0 sfc, jfii^^SJfS 
S^t?f^ffltcaLfcB#tc-e©iSStcltf#f4fci*©-7- 
a7;w-f- J -f3i*itf6ntw„ c©?-^* 



C5) 



^-f??31S Wm® ( 1 ~ 3 #)ff ET 4 £ £ K J: t) . 

[0 0 2 2] *> >y©7 7 ■; ? h 2 c KHz f 
FTSfcfefcyy >y©:7 7>y£, xy ? 1- 2 cKA 
ti&„ ZOWtCUV >y©*f*S (PFS^^^y >i?X 

J: o y y > y© # -5 > t>ti z> o 

[0 0 2 3] JAh©X 'J^2ci-> l J>> ! Xf-i52 

§£/j\g© y y >y fc^i&tftirffijt-f & c t&-c% i> 10 

c©i^, ^y^^fc^sn, yy>y©^-#-. 
^ v >i/t&mit$tsiy y >y©a©4«f^-r zmmm 

ov a fc ->y > y ic jdcw § nfc«?«^«^f a <t 

[0 0 2 4] ilit^77f«LT^7-{$'-^ 

tts-es*!, c©£gf0i Kmt^v ^ ^-miitb o 

©^ ? y ? 5 2 £tf T £ . X?-/ ^ • f ::#i.f:-v> 

■tf-Sj^ic&s,, ?cr, y; >y©ff^-c^gi^)^x 20 
7 -Y #-ifi±if$ 5 0 tcHftgf § J; 5 K Lr *> 6. # =7 v 
^1^-5 2£ihr£, tt7-yt> (^Fmm) ^v"J> 

y s c^Bi^)©ffT- s p (Pfimm)% smwcim? & J; 

^-07 s- ##sy y >y©ff^^^jitft^Jiccia:S„ 

[0025] ttc toz.vjzmvmmwzzhicm 

T*££J;5KLTl<>£#s. C©B3fc, yy>y&Cf£© 30 
ffi©»?gSSS*©ffiK©ff fljfc J;-,r, 

[0 0 2 6] COi^CLT, ^D/c^B, S^'-v^ 
ftflji^fcE^y-y-- (^FS^) oytct>&tt£*), C© 

(E 2 PROM, RAM) 1 0 0 CClBttStlfc, 

- ,y y xc-> y >ywi)#KSE3nfcSffi 

r »fp -f > y T - H 7 KH^f 6 i £ K ( Xlf 
-) (m») T 40 

[0 0 2 7] Jfc, C ©J; -5 K -> y > y&0*^-©f6©$i 
»Jg*©ffiR^6£C£il^l^B, ±#^- 2±© 
^^•^.;l'fcigwe.nfc3ffl©^7K7>-7'l 9 a, 1 9 

b, 1 9 cicXK) 3Swo»£^^3nr, -eo^s: 

MJBTIB©M 0 £ & -o T ^ § _ 
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(1) H (M) (.-tM) ; (6 0 0~1 0 0 OmmHg) 

CFE) : (4 0 0~6 0 OmmHg) 

(2) M m (±K) ; (4 0 0-6 0 OmmHg) 

CFM) ; (1 0 0~4 0 OmmHg) 

(3) L (/W (±W ; (1 0 0~4 0 OmmHg) 

(TK) ; (0-10 OmmHg) 

c©^#txSfiitt, y 'j^^SDccm), ->y>y-y- 

-YXO'J >>!gl)(iiiL), yy>y§ffflflACc 
m 2 ), yy>y©J§«&JgtaFsCkg f )f^#ll, 1 
t±K±© -> y > y ^ - * - ft tc r - 7" ;K t S tiMB P 
(kg f /cm 2 )£L'rfB'tt^C^*y)l 0 0 K, 
7 * Jl Hi £ 0 rfBfi s nr ^ S ASS^S C^Je ^ 
-WIO 6 -CiPMtEH, TPStEH©tt^ff Sic|8^EMfc 

[0028] sfc. ^-Wbsn. ■fe^hsnwss 

ffi)P (kqf/cm 2 )©ft*fiF p(kgf) [ = P(kgf/c 



m 2 ) • ACcm^+FsCk g f )] £, 



50 



SFCkg f ))£?:J:t$5T4 0 C©#fiF(kg 

o.os&skbtJEIs. m«iefli-y->:?"y>yu 

^i4f#4£:£(Cj;0, yy>i>, |gttgR©^^&£K 

fcSftEi, 42 > h 1 9 dfC 42 > b 

L, ^©Uffl^TlMlofc^^lS^LfcgOSfficr 

w l . m&mi w/ft-mc*-- $ % imw± s •& s . 

[0 0 2 9] y y >> ; ffT-/i'7 y ^ittti^m 

5 2^sen-c, ^5 ■y^-^msh^-'y-fv f 

^gp 1 9 e©i«ffc J: !5 & ftl £ £ ©-C * S . 
[0 03 0] yc(C, y y > y^ffflSA ( c m 2 y 'J > 

^gD(ci)of-M, i -3*fcttffla©->y >y 

J-i]-. •y^X(mL)ftKCPU|*Ig|5©3S^liJt^ ; e 
y (e ! prom) tcyy yyBfffiH^-^^fae • ffi 

X\ tff^>y^-S7 0LED *fffflFJf ^0lsT 4 J: 
[0 03 1] m.^'-i^^BU, mi£h<0t<c®mirz> 

£#ai^Stt^r i- xstiTH i , 2 tc^snfc^gp 
1 1 icgi^asfffrfts. iHiatcsB^ftst.Dtcias^v 

l l tc^3ti§=fc5{cLr^4„ 

[0 0 3 2] HftWictt, 02©^7K^-*;l/±(cBBi^§ 



9 

nfcit/j^j <o j 2 6 ^nmr s i , > 

[0 0 3 3] ^Ct, ^mlSE^T 5 i#B, Stij^JD 

«*StC Lt*fi, IKE #/ -Hb 6 £ J; 5 CC L X 

fcCft:btl£ 0 C©ft^ffflB, 0. 0- 1 20 0mL 
/h (-9 9 9. 9:0. lmL/h^fjT") (1 0 
00- : lmL/hXr^) ift ^, ftffiS 10 

&SEr*SJ:5tcOTt,>*. £fc, sStfii^ffi r o j © 
it, T'f-ii^^a ^MU *>-3, tdft-O^ 
*5-P*fe*iT 0 T IBter * ft ^ J: 9 tc o r i * 

<fyv>r-jt ^-p*fe*iT l r mttx t ft t, a *> tc b 

[0 0 3 4] fSIMB, 3 5©ffl^«i(cHffi3<T, 20 

7?, flU-r^SOWEJnTA^PIDStlS 

[0 0 3 5] i±AS©tft;EBf$fi ; 0 . 0-30 

0. OKg (0. lKgXf^) t, HfWS ; 0. 0 
-999. 9mg(0. lmg^f^), ?§i®M ; 
0. 0-999. 9ml (0. lmL^f , 
■ ; 0. 00-99. 99 (us/kg/mi nifctt 
mg/kg/h) (0. 0Uf^7 - )t^IKJ;^K 
LTVS. 30 

[0 0 3 6] bX, IfiSltt 0 . 0 *> 

n, f*fi, sews, i§rM, fi^MA^f^i, Sfi 
^gttitffsti^stis^^ccft-^rfco, n^sn 
fcSfiT'^^T* t£j;5tcft~>T(,>s,, c ©stiffen 

WuEaimfc& ( 0 . 1 mL/hfiiJ:, 1 2 0 OmL 
/hWT) £$fl#LTl>fc:t§i=rtcB, a^SPl l©?Jrem 
a^* 1 , imw© r — j ift^tcftf), tfttc 
mi%.bX7-y s -fr<7y>>3 v \-mib. »fp-f >>^- 

^-pWa^TLT *'>:/«OT£g!»ST*t ftt,> J: 5 K 
LTl^ 0 40 
[0 0 3 7] —77, ftffS*^ 1 2 0 0 m L 1 /h&Jft 
©it, ff-#fe*£it*-r&#\ 3 0 0. lmLl/h 
jy±©lt#ft*t & o T , j&o i/ y > i?®«BWS 1 0 - 

3 0 c cxfrZiziLfrgmmuzntcWi^ax* nwsx 

9^ff§nTl>7'1f-^7>>'3 -7 F^fefBL, 

ttft -f > y *r - % ^-P*fe*ff L r HJ&t? tftt^J: 5 

[0 0 3 8] &fC, PitD^-r 0/55ftP3n-5i3* 

«?Sm^r '7 ^> y%> 5 o c c ©*§£ccb l 

2 0 OmL/h, 3 0 c c©*£fc«5 0 OmL/h, 50 
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2 0 c c©t§£-fCB4 0 OmL/h, >"/>yi0cc 
©*§-£(£ B 3 0 0 m L/h T©jlffi?^Tfoft 
[ 0 0 3 9 13; tc. ^7Emlx?E©ii7KfGHB 0 . 0-9 
9 9. 9mL (0. lmLXfW)t. *ffi^£m^ 
0. OiftoTfcO, ft8B©a9?>U ftfp 
MRTtSJ^CCfc-pTt,^. ^L-T, i^fi=0. 0 

-j * 2 9 ^SftfcffffC, 
■7>>'3 FffefBL, fr-?, J&ft^v^-^-P* 
ftsSfl-f -5 i i & tc LED ©^5£S 7>7'24* 

*S l r m i£ r t ft t, > <£ 5 tc ft -j r i > 5 „ 

[0 04 0] $fc. ^-£fi^fieS-CB^S7>7-2 
4 © L E D ^iLT^f-MLTitft^ft^J: -5 
K0TL»5. 3Efc. aA^iCfc^-r^fi^Mfiift 
i ^yy'Z 4©L E D^*SlT :/•??- ©^6f B 

H)afE{c^ i J^?> D C©B#, iSIB, KOR (0. 

1 m L/h ) H^T S©r, ff ± • -f ^ f 2 8 S 
-affTimW-rSo COKORli«*KS77- 
A*f*0. MMx-{^2 8*5}f3n5ifit 
S 0 

[ o o 4 i ] -7?. «c*hr&m«SAfff ©Wffl^ 

tt, K^©^Kfc(,^r, TOjmLift 

[0 04 2] Sfc, iftlftoflBfeJBffiiortt. S*WK 
B, ( a ) MS C-tE/TER), ^ U > 
?m©IS4, ( b ) * v t- >; -mEffiT ( 2 4 

f B ( S»?^Wfi) , ( d ) Mte&fiWOJi i ft 5 <fc 5 

Wfi$&.T 4 i * B , Jf-^Off l f ^KftJ5ftjtSJ:'5(C 
Lri^ 0 pjf»(c, fg^tcfc^r, WB*^S»K|g 

tlfciSB, «7 l nlIfi©Wl > 7 v - A £#g-f 5 J: 5 K 
i i ra^nWO J: 5 K^AWK^t SThI 

■r c i^-ct S =fc 5 tc Lri^„ 

[0 04 3] -73 > SR, 02#BSLr, «jfF-Y >i>^r 
- ^ 7 ©«j^B, ( a ) rLTfjIfs* B, WC£tfm.lzMfc 
bX4tm<Dmte?>'&&X\ |*IJi©^*/*" F7 a 
- 7 d j^S&CC^-HKTj |SlKJK^*«-r S . ( b ) M 

( c ) Hte^hO^B, ±xm;#'( *- F 7 a — 

7 d tm&£Mt 6 a ( d) mw>h ©fflff ^Sff L 

i£B, -P«fetc*«-r-5J;5tcftort^ 0 

[0044] ±aLfc'> y >*j#yy<D{mmm*m 1 

©HjfeMtc-oiir@3©7t3-g i i'- b, ii5©7"t3 > 
fH*#jraortT5. TtfiLT, ST, ffiSOitfS 

-r n ^Htk)© LUi^fi ^ r ^ s c i ^ 
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@/eT&„ t©fcit>tc, ^v>y^">^©fi(c$)S^y 

/^C, ^-^^^©IXD^tf^^ftTH^f 
h „ ^fC . *f*fi{IJffi© A C^f>I/7F8KACIS^ 
^7f47-^»T#OAC 1 0 0 V 

[0 0 4 5] AClIA^iStlSi, '^?f'J-7> 

JgfC&^TO£C£#||^;3*l-5„ 
[0 0 4 6] (HWW 1 ) 134 (a)©7t3-"?f- f-£ io 

AftS £ T^T © 5 > 3 11*16 tt, £ fc 
fy^Sl). C©B$, AC/DC5>7"1 6 B.^iTT 

s-^c. ?a • • sh»©&s^5 >^ 2 3 . 

2 4,2 5 j&Jj&tTi-S. S/dfS • ?teS • aes©^ 

^gpi nc, ^i&^snTt^^y^y^-*-^ 20 
3 #ra , m^xm^ stis. -fe » h 3 nfc >-y > *?tm 
se s (, > s y - * - « i -a-r -s 

-So 

[0047] ^y>i^-#-^g^-c&t,>*§£«, ^ 

[0 0 4 8] pJt£«I»c?1« • -pS* • Hi© 

1 kc ro. oj tm^tiz, iztcWMyw-z 30 

[0 0 4 9] -77, 'J >i>©affi©H^7 >7 - 1 8 « 
fail© 4 m<D±X ©f^-5 > ^fiiLfcW*, >- y 

>>> (^FHS) ^s^snro&^ci^n^Lr^y 

[0 0 5 0] >"J>> ; £ffiA'5'f > (9^-7') i^iS 
y7'5X'{%£$-tt6 a 40 

[oo5i]i(,)t, ->y>y©7-7>^ (^07^)^ 
^y?hz cccAn-S„ ^©fiic^y s 

stamps c^was) 5 0 y >yg y >y§ 

fi: 10mL,20mL,5 OmLf) j&sgftpfeltiJStlS 

(Xf? 7*S 3 ) „ 

[0 0 5 2 ]iUt, X7-f^-Mft©i'7?fU^ 50 
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3&3, COitX7^^-©i'7^fbri-$}P'ri, * 
[005 3] -fCt, y 'J >i?©ffT-*i^ 7 #-toz 

[0 05 4] ->U >>>©*> -j bm^h^tch, V'^A 5 

> ^ - * 7 3 nr , ** > ^f^sBi^ § 
sozwbma. mm%mB&<r>%ffi*vmz. cot 

Mli7>7'2 5iS,«5,it5„ 

[0055] ss fc, : <m ■ ^mm ■ mwrnommm 1 1 
itmm 0 * », 7>72 5 ^ l , ?sa • ^ s 

S • aH:B©H7f;Sin IK, -f 5 yt?m&^Zti 
i> a XLOV'vA 5 0. lmUf"j7*tlS 

*KjD#$n?> 0 CCt, W^'J7X^ -,=P2 74ff 
-rci^J;f3, r 0 J iCZVTt&CthVZ 

So 

[0 05 6] C©7'7-Y 5 >^'tt, i^y>^ £##:©$* 

rfl^*< -r c i r*ft©x 7 ^ y-fiicft 5 o oambh 
mmx'$>& wc&fff ^ «fc ? tc -r s . 

[0 05 7 ] W±©7*7^ 3>^»7Lfc6, IS3£A 

ffvt^f -^S43*i, C©£^5fe-rS«7>7"2 3*5 
**TL/Tl^C£?:StlgTS„ C©iJrtm7>^2 3^i, 
*TLT g^j^X-f 2 6^ffb 
T, ^m^>7"2 3^£iT§-tJ-S«HKfSo 
[0 0 5 8] C©SHC, A^P6 0©-gP^fDSTSS 

[ 0 0 5 9 ] C©MB©tt»|$$E#'-1 , -WV6£^itCC 
0-T £ 9 , a 5 K IhIT £ B±f i S J: ^ K ft 

■ofl^S. *fc, ff ±/im* -i v ? 2 8 4ff Lfctt?J 

rss^ + ji- 6 % [hi -r £ mm unmffim tt %> . 
[ o o e o ] y 'jy^mmtmAmm^c^xu, y y 
>^©affltcJ; 0 , ^ft-SftAI^M-^^^nrfc 

0 , 01^. ti 3 0 m L ©>- y >yTSA?j£fi 3 0 0 m L / 
hi&oriiS. L/fcfcT, SAiaj;f]A*%»tf 
=£S3E0 , H*&^ -f ? 2 9 ^ff Ofc^tc B, itfilS 
b x , a A«H ^ 3 n % ^ =fc ^ tc & o X I * S 

©r, ss, lissu aaje^T-ra. xk. ^&a« 
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[0 0 6 1] BBSttlHEU^KOKjet*. 

X -Y y ? 2 8 £JfPL&^6. ISISI^K^Wft^ -Y -y 9 2 
6Wi, Si • fffii • S$f m©it^gp 1 IK TP 

/me* A <y * 2 8 *W b &*s 6 , -Y ■? ? 2 

19 b, 19 c ©^©EPBK?© r L J (ffi) • TMJ 10 

r h j cS)*ijffi#sc*fl-rs©r*a-r4BBSffi 

^©l^;K±PMISffl, TI!MttH)©^S(ii^)A^4tf 
^(Xf'J^S6) 0 ±fB***tt, _hf E L , M , H 

tettfobtcm.m-c$>& 0 cut, M/SaXfj? 
2 8 , y??26 ®mmi±miR^&t ur © 

[0 0 6 2] StR(3i^)A*SnfcHSE*U^JL-i, 

{mmmmcmmn, mmmm&mstiz. 20 
[0 0 6 3] pjfS©-tf->^' y y vmnm^fo . 0 5 # 

¥£Hifi*i6t * L , m&E&M&iWL T t, > S *>§*>£« 
[0 0 6 4] IMSE#TI®ffi£TEIofciS£(tB> 77 

[0 0 6 5] (*ffi#l2) E4(b)©:7n-* + -F£ 

H4Cb)07n-? + -htt. fl$5£ 30 
>"J >i>(#S©^iJ*«Snfc7 U7^l KM^© 

#;£©§* (Wixmu©^ y >y)£jB^&±g£r& 

tl& Ufs^Sl) o C©H#, AC/D C7>7'1 6 

Metres -sr-c. ass • • s»tosa^7> 

7'2 3, 2 4, 2 5^*iT^5 = 
[0 0 6 6] V'Jy^aA^Yy (9^-:/) £H« 
£Wc§ftfc-> y >^4MWfe^-Cff^e^L/fc 40 
6, ->y >^(D$ft4X7-y2 a±CC-fe -y Y VC?^ 

y7'5v%£$-ttz>„ is^r, ->y >> ; ©7'7>i; 
SItk) Wf; H2 etc -fey ht&tcmcyjypoy 
xy > h 2 cCcA*i£„ ^©f^c^y >s>© 

r, X7^-ifift©*77?i/^-wit, #5 

-Y #-Wy y ? i, #-#5^-?Stl 

5 -&CT\ y ^©JF^-ftU^ # 
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S„ IPiS, ?7 U^-£StTi, X7^-©7j 

tufif y > y©ff^ £$&&tft#i{c % § „ ^ y >y © 

«"TS 0 Sfc, jjfEffi • fSi • Hff«©^gp 1 1 

cc-r, ae^y rxY ^2 7*f?-rc 
iccj;i3, swa* roj cc^vr-j-scifertrs. 
c ©^* =7 -i 3 > i/B. is y >y i *i*©Pt p^tt < -r c 

it*#©X7 A y-ffiiEf*5 0 ©ffifflffi*^> y >y© 
flFF i PSPbI & < S&T S tttHfc T S fcfetcS^r $> s © 

[0 0 6 7 ] ^±0^7^ 5>^7Lfc^, SSA 
^©CA»6 0T'»^^>caAS) ©SS4 
?t^(Xt-7 7*S4)^ i c©iWiSi7>7"2 3*5 

[0 06 8] C©»(C. A^)oR6 0©— 

6 *@ , i B$iffli!}fc 9 ois(E«sfcga5e-r s 

*ffi(ST^fcfe(c, |5lLBl;&T*^¥J3©PJB^ffl^ 

tf-*«©<3 tftffl^b-rs. c©SMi©tt«ttK£#y 
8 *W©fc«8|riS^^-Y 6 %®r±mmiz±.mi 

[0 0 6 9] HSlftfflEU^VOS^tt, ±/jflWX 
-T'vf2 8 4ffL, amW^-f ■>?2 6*ffLrtf 

X-f^J-2 8*ffLft^6, I^BfKa^J^^-Y f ? 2 

6 t , • fgl • fies©a^nP 1 1 tc r p 

/VB^ ^ Yff2 8^lpL ft** 6 , a^tOfftX -Y ^ ? 2 
6*HlLr, jftCit, HEtSl7>7'19a, 
19 b, 19 c ©fiff ©EPBK^© r L J (ffi) • TMj 
r H j (©^ItHK.^TTSOt^MTSP^E 
7j© c±PI*5H, TFSI5ffl)©ia^(jiK)A^ ; &ff 
5(Xf-;7"S6). ftfc, ±IB***«, ±ISL,M,H 
tc^tstfcMa-e$.s 0 CUT, If ±/m ; H ^ -f ? 
2 8 , a^tUft^ Y7?2 6 #W£EEiWl*&i L-T© 



15 

[0070] ^?>r- y"Mt$ntcmms.mm{±mm 

tfim%t2ti&. w&D^ryy' y y vmmi&mz o . o 5 
#a)(caiiLrpjf£ii:ci6ffl)tf -e©s 

flirt & ex?- -/s 7 ) 0 B!aE*sTiisfi*Tig^fc« 

[0 0 7 1] (H*W3) 134 (c)©70-?-i>- F£ 10 

m&h-cwimtz>» 04(c)®70-?t-i-ij 1 ^ 

©^ -ij-aM'm.ayi' y >^S(^S)©-> y >^£ffit,> 
t, it&£igffl£8EAT^>y ^jjoyow^r* 

1 U T mi® 5r An & £ T^T © 5 > V'ifi 3 L 

r, ttc y if - « otittfifjTO^fi^ #s?t *> 
n& (xf'?7'5 i ) „ ->'j>y©ia©ii7 

y ? I- £{Sf o >- U >v©-fe y h JiW± 20 
^TiStS'rtfcMffcftS, >"J>> ; *aA 

2 a±tc-fcy f Lr^7>7'5rf^s#5 0 js^r, 
>";>>>© 77 (^Ebn) y h 2 cKt? h 
TSfc&fc^y ^©77>^, xy7 F2c&cAft 
§o *©f&fc^y>y©$f*s£^y >yxf-y2 a 

CcPBrf £ i , n ? ?IWhT'> y 7 
ff-5o 30 
[0 0 7 2] fe^T, X7-f ^-ifciffc© 

-Wit, ?7-; ?^?i^Lr7^^^-^#sti-rs 

#S, £!OitX7^'-0i'7 7fU/^ai'i, X 

i' 7 ^ ? U ^* - * m~? t , ? tfWi 1 * g tlrtft fc 

fl8ST4J:5K:tt4. IP*, *7^^-«ti, 
X7-^ #-©7 ? y >y©ffl^£$#iit?t^K: 
&s. v-y >>>©•&? h^fc-jfc^, 7'7-y = >^'^ 
tf 5 . c © -f s > ^'B, ■sirK^-fff 40 

¥^DX-f 7 f3 0 £ttft>r*>i> 
^ - * 7 £5 [pllsa^ snr, ^Krf^Aa 3 *i rg 
MI+©*S^ P. EH 5 . CO^0^-f^3 0* 

©It/j^P 1 1 BP^ 0 >7* 2 5 tfi£M 

L, ffim • i^fi • iMffli^pP 7° 7 -Y 5 > 

^'m^7K3nS 0 (1077-f ;>J*iB, 0. 1ml 

■f ? f 2 7 ^rW^rc i tc «£ o , ati»£ r o j tc ^ y r 50 
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ffc©l$lffl£ftK tci r*f*©x 7 A ^-fttrft 5 0 © 

[0 07 3] J&1±©^5 >f 3 > ^sWftTLfce. I§£A 
^S(A^§P)6 0rg«/^->CiiAm) ©|g)E?r 
(Xf 7 7'S4)*S, C©i#5fe - r?Sm'5>7"2 3^ 

ijtTLr^sci^ttn-r-So c©si7>7'2 3^* 

K, A*SI56 0O-g|J4t»EtrSBaSf'fi»;I'6*|BIL 

ii^m^fc»)©aE«*B9is-r5*«> coitsas^ 

-fi-;b}i^©ilttfW±^H0S^*ffi-r?.fcs5tc, 
IeI L « D r ^ h ¥ jg ©Pel Bifefl^Sf t L ^ ^ J; -5 ic tj: 

ftrs,, c©M©±i«Biss^-f ^^fjfcm-r 
t > 4 . * /c f? ±/m^ x >r 2 8 £j ¥ l /cttJiris 

[0 074] H«ftfflEU^V©a83Ett. ff±/^W^ 
7fe"f", fifJSttUJEU^Jl'OKJESMEt. ff±/f^^ 
6 *flW i , it* • ? • ff#M©a^§R 1 1 fc r P 

*>k*j iit^$;h, aase*-F(c&5. ^©ss#± 

/fl^X v 9 1 2 8 L Kifi h . S^W^X -f » ? 2 
6 ^HL"C, Wcit, ffllEi£l7>7'19a, 
19 b, 1 9 c ©fi(#©EPBiJS:¥© T L J (ffi) • TMj 

r h j c*)*iii#K.ifl-rsoT?#a-rsK*E 

^©u^^CtlSBfBH, TPSI5H)©|gjE«)A^ ; &tf 

tc^ofcswa-c*s 0 cut, #±/mw^-r»^ 

2 8 , mmWk7s ^7?26 *JKSEaBR^gi LT© 
[0 0 7 5] ii^(ii;E)A^Sn/cP^E73U^^i, 

->y>yg(^M) • i/';>^-*igKS-ji^, ^to 

%<D^v^)ymmm^-\s.^ .0 5#s)fca^ur 
i?fSESci6ffl)-y->7-y>^o, ^©#»¥i*]fl^ig» 

^SKSb^&ffih-r S (X r ^ 7* S 8 )„ 
[0 0 7 6] 04 (d)©70-ft- h?: 
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1 LT Sifi^ AftS i t^TO? > 7#s 3 0* 
«LT, S/c^tf-^Rl^TgttWK-fe^^^^ y?#s 

tffctis (xf-^s 1) o wfmm mm'&t<Q&m ■ ^ 

JE.W • mWM(D0.^M 1 1 ©~> ') >>>ji-~%--<DW&t>l 

iit, a^Ri 1 tc r 0 . oj -testis. ttcM 
ff-f 7 BC©B#, ->y>>>#s 

Sitstir^ftt^i, ->y>y (^@7^) ^g^stir 10 

i";>i?££A7^> (5^-7) illWc^-fc 
y WKi^^rtf ^SMLfc6, >- y >s>© 

b2 etc -fey H-§fc*(Ci"J>y©75>y^, 

? h 2 c ocAftS. zomicp y >v©*ft s y > 

>y^7>7"?:ff^, -fey ^nfc^y^ys^aj^is 
(^fflSP) 5 0 -c-> y >yg ( ^ y > : 1 0 m 

L,2 0mL,5 OmLf) ^ift^fflStlS Uf?^ 
S3) . 

[0 0 7 7] MOT, *7>f S-jafift©^?^!.^ 

?7??M-*iti. ££7 v vtmtt&mWL 30 
«&T£J:*>{i:ft£,, flp%, ^^iw-i^ihri. 

7; 7 -Y #'-©7 y 'J >^©ff7£»^iM5l#lK 

ft&„ y'J>yofe^ h^tofc^, 7-7-Y3>7^ 

4r - * 7 # IsNtea^ 3 nr , > 7WE# m& 3 tir s 
B#t©5yfg#> 6 EH 6 . C ©^i* 0 x -T 9 5=- 3 0 * 
ffL.«SW. Hjg£Sg$t©5B8$T?SS. C©i*ffff 
«^>7 2 5^*«T5 0 

[0 0 7 8] £fc, ifufi • 75eM • 1 1 40 

« ^ t) tp u , ifi7>7 - 2 5ft*ii, mm. ■ 

S • mW&(om.7nM 1 IK, 7-5 s yt?m.&%m$ti 
£„ C©^7-fi>^IB, 0. lmlXf '?7'T'1# 
AlcMW^tl&o CCT\ WMfVTZ-{-y?2 7%ffl 

Tcifcj:^ WMMi r 0 j cc^yrTSCi&r* 
£„ CC7'7'f5>yH 1 ^";>yi*^©M^< 
TC £ T?*f*© X 5 -T #-ffl3Aft5 0 (DftmWftisV > 
y CDjf £ mm ft < =iiffiT -5 1#§ tcT5fc£t> Ccfi^f * 
^©r^Tff 5 =fcotcT-5„ tLk©75-f 3 >iftmi 

uch. wtiEAtsmz o\mh 6 0 xmm^ & - > c& 50 
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AS) ©i£S£tT5(Xry7'S4)j^ C©£*5fcT?jf£ 
S^>72 3^*JTL-Tt,>5C££itlgT5„ C©feB 

? 2 6 £ff L T , ffiMv > 7 2 3 £ *iT § SttJiic T 

[0 07 9] COftK, AAlgP6 0©-§P£flfJ$TSi3: 

^^■y 6 40 br , i umrafc oMmzmfe-rz 

f>K c©<t ^^©HKiM^^ll ^ 

4«{st s fc& k, 0 Lti c&xfrb ^-mcomtmt&ifi 

U*-36ii» 0 »tt*^Ef bT S c C ©Mii©±f « «f2 Je ^' 
6 S4?fK HIT i Mii^S 0 > ft6K0Ti»tttt 

8 b tdmxWCTB % A 6 40T i SflB±f4ffi 

[ o o 80]y >; :>y«Kig*ffistco^Ttt. >- y 
> y ©«« tc j: (9 . isffir t s ]t Ai^s^tas s nx fc 

f J . Mx. if 3 0 m L ©v 'J >yt't7v?a 3 0 0 m L / 
hiftoti^. Ltc&-?x. SAi«J;DA^ftiafS 
»X-Y ^?2 9 4ffL-fc*»^KB. itSK 

sfi* 1 .^.* l- t . a a « 3 ti * t » «t *> k ft -3 r o s 

©r, Bffi. KSL, K:SE£5S7T&„ ^K, 
K , * y^36> 6*J(iJ« 5 t- » 7 S 5 ). 

U^OSjeSEB. ff±/^WX Y 2 8 4»0ft 

• asa©n^^ l nc r p * * * j tmizti. 

Fitted, *<D&&»±/ffi%Z'(v*2B% 
ffLft^f,, y*2 6ZMLX> ffTCi 

x\ rmnmm^ > 7 1 9 a , 19b, 1 9 c ©fi{# 
©EP«tS??o r l j cffi)- tmj (tp)- r h j OKwm 
*cc,^iTT?»©r#STSr*»E^©u^;K±piSlE 
H. TRIffiffl)©ix^(3iK)Ay3 i &tf 5 (Xf7 7S 
6) 0 ftfc\ ±fB***B, JilBL ,M,HCC^{EL/cSfc 

tt-c*s„ cut, # ±/m # x 2 8 , 

[0081] mtR(Mfe)At)§titcmmi±tiu-<.)it, 
->y>yS(!gS) • y';>yy-^Ki^^t, 7to 

ffl)^ittWic«^$*i, «©M«^l9^3n^„ Bf 
^©if>7y>^JHj£|(^J^B0 .0 5#ft)tc3MLT 

ef^iS[(i6ffl)-y->7*y>^L^ ^omm^m^mw 
mmmtfimm^m^xi^^m^mmr^ cxr 

v7S7) D fflffi^TPSfl^Tlilofcti^fcB, 77 
^Ig«J?rf#±T S (X r y 7* S 8 )„ 
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[0082] mm&mzT^-iv-cuftft^jz 5tc l- 

ABS^'lz-KVOicl, #>-o^JK, EPStt?, St/fc^ 
#?iS£ L & O J: 5 CcaWEPBJt- i>mb Ttt&kLtc. 

[0083] ztcmsmti (m-tntx) imjcem 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a syringe pump 



which sends medical fluid to a patient on the basis of a 
determined fluid sending (injecting) pattern and 
generates alarm when a detected occlusion pressure 
becomes less than a set lower limit value of occlusion 
pressure. 

SOLUTION: The syringe pump for sending the medical 
fluid within a syringe according to the injecting pattern 
determined in advance comprises; a fluid sending pattern 
input means for inputting the fluid sending pattern; an 
occlusion pressure setting means for setting the lower 
limit value of occlusion pressure; and a driving control 
means for drive-controlling a motor on the basis of the 
inputted fluid sending pattern and pressurizing the 
presser of the syringe for injecting the medical fluid 
within the syringe. Then, the syringe pump detects 




reduction in the detected occlusion pressure to the set 
lower limit value of occlusion pressure or below, and 
stops driving of the motor a prescribed time after alarm 
generation on the basis of the inputted liquid fluid pattern. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A liquid-sending pattern input means which is a syringe pump which sends a drug 
solution in a syringe according to an injection pattern decided beforehand, and inputs a liquid- 
sending pattern, Drive controlling of the motor is carried out based on a liquid-sending pattern 
inputted as an occlusion pressure setting-out means to set up an occlusion pressure lower limit, 



A syringe pump detecting that consist of a drive control means which presses a plunger of a 
syringe and pours in a drug solution in a syringe, and it is less than a lower limit of this set-up 
occlusion pressure, and suspending a drive of this motor by predetermined time after an alarm 
generation based on an inputted liquid-sending pattern. 

[Claim 2]The syringe pump according to claim 1 having further a syringe diameter detection 
means which detects capacity of a syringe. 

[Claim 3]The syringe pump according to claim 1 having further a setting-out means to set up a 
manufacture name of a syringe. 

[Claim 4]The syringe pump according to claim 1 having further a means to input and/or choose a 
drugs name. 

[Claim 5]A syringe pump of the description according to claim 1 or 4, wherein this predetermined 
time makes a change possible according to this liquid-sending pattern and/or this drugs name. 
[Claim 6]A syringe pump of the description according to claim 1 being able to set up this 
occlusion pressure lower limit arbitrarily. 

[Claim 7]A syringe pump of the description according to claim 1 calculating this occlusion 
pressure with a moving average. 

[Claim 8]A step which is the liquid-sending method by a syringe pump which sends a drug 
solution in a syringe according to an injection pattern decided beforehand, and inputs a liquid- 
sending pattern, A step which sets up an occlusion pressure lower limit, and a step which carries 
out drive controlling of the motor based on an inputted liquid-sending pattern, presses a plunger 
of a syringe, and pours in a drug solution in a syringe, A liquid-sending method by a syringe pump 
consisting of a step which detects that it is less than a lower limit of this set-up occlusion 
pressure, and suspends a drive of this motor by predetermined time after an alarm generation 
based on an inputted liquid-sending pattern. 

[Claim 9]A liquid-sending method by the syringe pump according to claim 8 by which a step 
which detects capacity of a syringe being included further. 

[Claim 10]A liquid-sending method by the syringe pump according to claim 8 by which a step 
which sets up a manufacture name of a syringe being included further. 
[Claim 1 1 ]A liquid-sending method by the syringe pump according to claim 8 by which a step 
which inputs and/or chooses a drugs name being included further. 

[Claim 12]A liquid-sending method by a syringe pump of the description according to claim 8 or 
11, wherein this predetermined time makes a change possible according to this liquid-sending 
pattern and/or this drugs name. 

[Claim 13]A liquid-sending method by a syringe pump of the description according to claim 8 
being able to set up this occlusion pressure lower limit arbitrarily. 

[Claim 14]A liquid-sending method by a syringe pump of the description according to claim 8 
calculating this occlusion pressure with a moving average. 

[Claim 15]It is the computer readable storage medium with which a control program of a liquid- 
sending method by a syringe pump which sends a drug solution in a syringe according to an 
injection pattern decided beforehand was memorized, A program code which controls a step 
which inputs a liquid-sending pattern, and a program code which controls a step which sets up 
an occlusion pressure lower limit, A program code which controls a step which carries out drive 
controlling of the motor based on an inputted liquid-sending pattern, presses a plunger of a 
syringe, and pours in a drug solution in a syringe, It detects that it is less than a lower limit of 
this set-up occlusion pressure, A computer readable storage medium with which the liquid- 
sending method control program by a syringe pump consisting of a program code which controls 
SUTEPPU ** which suspends a drive of this motor by predetermined time after an alarm 
generation based on an inputted liquid-sending pattern was memorized. 
[Claim 16]The computer readable storage medium according to claim 15 by which a program 
code which controls a step which detects capacity of a syringe being included further. 
[Claim 17]The computer readable storage medium according to claim 15 by which a program 
code which controls a step which sets up a manufacture name of a syringe being included 
further. 

[Claim 18]The computer readable storage medium according to claim 15 by which a program 



code which controls a step which inputs and/or chooses a drugs name being included further. 
[Claim 19]A computer readable storage medium of the description according to claim 15 or 17, 
wherein this predetermined time contains further a program code which controls a step whose 
change is enabled according to this liquid-sending pattern and/or this drugs name. 
[Claim 20]The computer readable storage medium according to claim 15 being able to set up this 
occlusion pressure lower limit arbitrarily. 

[Claim 21]The computer readable storage medium according to claim 15 calculating this 
occlusion pressure with a moving average. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention sends a drug solution to a patient based on the decided 
liquid-sending (pouring) pattern, and when less than the lower limit of the set-up occlusion 
pressure, it relates to the syringe pump which generates alarm. 
[0002] 

[Description of the Prior Art]An occlusion pressure disregard level (upper limit or upper limit, and 
lower limit) is beforehand chosen from two or more fields, and the syringe pump which pours in a 
drug solution is proposed based on the set-up fixed grouting velocity (for example, the patent 
No. 2785114 gazette). The blockade of the transfusion line was detected, in order to generate 
alarm, the upper limit of occlusion pressure was set up, and the end of the transfusion line, etc. 
were detected, and in order to generate alarm, the lower limit of occlusion pressure is set up. 
However, when blockade detection pressure was less than the lower limit by a certain cause, 
there was a problem of generating alarm promptly and stopping the drive of a motor. 
[0003] 

[Problem to be solved by the invention]Then, an object of this invention is to provide the syringe 
pump which does not suspend a motor drive promptly even if the detected occlusion pressure is 
less in view of the above-mentioned situation, but stops a motor drive after predetermined time 
(a part for a predetermined second / predetermined ones). 
[0004] 

[Means for solving problem]To achieve the above objects, the syringe pump of this invention, 
The liquid-sending pattern input means which is a syringe pump which sends the drug solution in 
a syringe according to the injection pattern decided beforehand, and inputs a liquid-sending 
pattern, Drive controlling of the motor is carried out based on the liquid-sending pattern inputted 
as an occlusion pressure setting-out means to set up an occlusion pressure lower limit, It 
detects that consist of a drive control means which presses the plunger of a syringe and pours 
in the drug solution in a syringe, and it is less than the lower limit of the set-up occlusion 
pressure, and the drive of this motor is suspended by the predetermined time after an alarm 
generation based on the inputted liquid-sending pattern. It had further the syringe diameter 



detection means which detects the capacity of a syringe. It had further a setting-out means to 
set up the manufacture name of a syringe. It had further a means to input and/or choose a drugs 
name. 

[0005]The liquid-sending method of the syringe pump of this invention comprises: 

The step which is the liquid-sending method by the syringe pump which sends the drug solution 

in a syringe according to the injection pattern decided beforehand, and inputs a liquid-sending 

pattern. 

The step which sets up an occlusion pressure lower limit. 

The step which carries out drive controlling of the motor based on the inputted liquid-sending 
pattern, presses the plunger of a syringe, and pours in the drug solution in a syringe. 
The step which detects that it is less than the lower limit of the set-up occlusion pressure, and 
suspends the drive of this motor by the predetermined time after an alarm generation based on 
the inputted liquid-sending pattern. 

The step which detects the capacity of a syringe is included further. The step which sets up the 
manufacture name of a syringe is included further. The step which inputs and/or chooses a 
drugs name is included further. The computer readable storage medium with which the control 
program of the liquid-sending method of the syringe pump of this invention was memorized 
comprises: 

The program code which controls the step which inputs a liquid-sending pattern. 

The program code which controls the step which sets up an occlusion pressure lower limit. 

The program code which controls the step which carries out drive controlling of the motor based 

on the inputted liquid-sending pattern, presses the plunger of a syringe, and pours in the drug 

solution in a syringe. 

The program code which detects that it is less than the lower limit of the set-up occlusion 
pressure, and controls SUTEPPU ** which suspends the drive of this motor by the 
predetermined time after an alarm generation based on the inputted liquid-sending pattern. 
The program code which controls the step which detects the capacity of a syringe is included 
further. The program code which controls the step which sets up the manufacture name of a 
syringe is included further. 

[0006]Predetermined time enables change of the syringe pump of this invention again according 
to a liquid-sending pattern and/or a drugs name. A lower limit can be set up arbitrarily. 
Occlusion pressure is calculated with a moving average. 
[0007] 

[Mode for carrying out the invention] Hereafter, with reference to an accompanying drawing, it 
explains per embodiment of the invention. Drawing 1 is an appearance perspective view of the 
syringe pump 1, and is the figure shown that the setting dial 6 which sets up the flow etc. which 
carry out the operation panel part 2f ahead, and are usually operated with the right hand can be 
seen. 

[0008]This syringe pump 1 in this figure ICU, CCU, and NICU, It is a minute amount self- 
sustaining liquid-sending pump aiming at liquid sending (pouring) of drug solutions, such as 
chemotherapic drugs, such as alimentation, blood transfusion, a cancer therapy, and anesthetic, 
it is provided so that the operation panel part 2f for performing a flow display etc. may 
concentrate mostly in the upper surface like a graphic display, and operativity is improved. 
[0009]This navigational panel 2f is fundamentally covered by the embossing seat cover, While 
enabling it to wipe easily the drug solution etc. which the dripproof design with which it is 
satisfied of the dripproof examination of JIS0920 is made, for example, fell carelessly, it has the 
high dripproofness for preventing a drug solution etc. invading into an inside. For this reason, 
while integral moulding of the arm top cover 2 and the discharge ring 3 is carried out from a 
molding resin material provided with chemical resistance, It comprises having composition which 
carries out a screw stop, after making the rubber seal 4 made from a silicone elastomer 
intervene in the mutual connecting face of each coverings 2 and 3 so that foreign matters, such 
as a liquid, may be prevented from entering into an inside. 

[0010]In order to think as important the high degree of accuracy of liquid sending, and 
improvement in operativity, while making realizable precise injecting operation control by 



microcomputer control, Red or green, to multiple color, switch on the light and the operation 
indicator 7 which projected up and was formed in the legible position from the outside blinks, or 
as it indicates by point-of-rotation light, as the operating state and alarm state can recognize 
visually even from a distant place (monitor), they make safety thoroughgoing. The buzzer is also 
built in and the various alarm functions which considered safety are equipped further again. 
[0011]Since it is small and lightweight, carrying is also easy and it is designed become 
convenient to use it also when carrying out concurrent use of two or more set number. While it 
can be made to perform numerical setting out of a transfusion flow (mL/h), volume of infusion 
(ml_), etc. according to revolving speed and a hand of cut by turning the setting dial 6 of the right 
lateral of equipment for a short time further again, As the amount value of set numbers can be 
displayed on the display 1 1 of a display panel, it enables it for operation of the setting dial 6 to 
perform simply by one action at the time of the setting variation of numerical values, such as a 
flow. 

[0012]The power supply is made into three lines of AC commercial power and built-in battery 
and DC12V, while it shall have form which can carry out multiple-string use (a large number are 
used together) with the design in which a build-up is still more possible that it is easy to use and 
weight shall be about 1.8 kg. In order for charging time to be 15H (time) and to make it 
exchangeable simply from the outside, in the pars basilaris ossis occipitalis of the discharge ring 
3, a built-in battery is covered with a lid, and a connector joint is carried out, and it is formed 
removable. While making an exchange life into three years or more, it makes charge control the 
trickle charge. Cell breakage detection / cell breakage safety measures of a charge battery have 
realized **** and prevention from charge. And the battery for heatproofs (nickehCd) is used and 
it enables it to operate 210 minutes or more to a shutdown 180 minutes or more to an alarm 
occurrence with a new article battery. 

[0013]While the display 10 for the infusion of drug per weights, such as mug/kg/min and 
mg/kg/h, each display 1 1 of a flow, the amount of schedules, and the amount of addition, etc. 
are formed on the navigational panel 2f, The crevice 6e is formed so that it can remove easily 
because of washing, and putting a tiptoe into this portion and rotating into it, the setting dial 6 is 
constituted so that it may move outside and can remove. 

[0014]Next, in order to set the main part (un-illustrating) of a syringe, while injection moulding of 
the slit part 2c to which the syringe stage 2a, the main part of a syringe, and the flange (un- 
illustrating) currently formed in one are set is really carried out to the arm top cover 2, Clamp 
support 2b (dashed line graphic display) which supports the clamp 5 enabling free rotation is 
really formed similarly. 

[0015]And the slider assembly 50 driven in the direction of arrow A4 in a figure, The pipe shaft 
later mentioned to the slider delivery mechanism of a dashed line graphic display while carrying 
out reciprocation moving of the crevice 2d top of a case, the connecting lock being carried out in 
the end of an inner clutch shaft, and operating the clutch lever 52 of the slider assembly 50 
manually — the plunger (un-illustrating) of a syringe — easy — wearing — or it is constituted 
so that it can remove. 

[001 6] Drawing 2 is a top view of the operation panel part 2f. In this figure, intensive allocation of 
the electric power switch 15, and the AC/DC lamp 16 and the battery lamp 17 is carried out in 
the left edge part. Although the infusion-of-drug display 10 per weight is allocated next to these 
lamps, there are a model without the infusion-of-drug display 10 per this weight and a model 
which is not since it is usable enough. The unit changeover switch (display one / OFF switch is 
also made to serve a double purpose) 10a and the item change over switch 10b are formed in 
the infusion-of-drug display 10 per this weight. 

[0017]On the other hand, when it sets on this display 10 using the clamp 5, An automatic meter 
reading is carried out by the syringe diameter detection means 50 which detects a syringe outer 
diameter (capacity) after changing the movement magnitude of the sliding direction of a clamp 
into an electrical signal, The syringe indicator lamp (syringe display) 18 which displayed the 
capacity of 10 cc of the set syringe (capacity) (ml_), 20 cc (ml_), 30 cc (ml_), 50 cc (ml_), and a 
syringe manufacture name is formed. 

[0018]The operation indicator 7 fabricated so that it might become the form which projects from 



transparent acrylic resin etc. towards a top is formed in the lower part of the clamp 5, As the 
light emitting diodes 7a-7d it was made to shine suitably in built-in red and green light up, or it 
blinks, or lights are scattered about inside so that it may rotate to the arrow direction of a 
graphic display, it is made to indicate the liquid-sending operating state by lightning. 
[0019]The indicator lamps 19a, 19b, and 19c which switch three steps of setting-out detection 
pressure power by the blockade detecting mechanism provided in the syringe pump, and display 
it are formed next to the clamp 5. The residue alarm lamp 20, the battery alarm lamp 22, etc. are 
intensively allocated next to these lamps. If occlusion pressure is less than a preset value 
(mmHg), the occlusion pressure monitor display section 19d which turns on and carries out an 
alarm indication by LED etc. is formed. The plunger / clutch blank display 19e which displays a 
plunger blank and a clutch blank are also formed. 

[0020]The display 1 1 of LED of seven segments provided with a flow, the amount of schedules, 
and the amount lamps 23, 24, and 25 of addition is formed next to these lamps. The manufacture 
name by which the setting input was carried out by the maker input means 40, or the 
manufacture name read by the identification information reading means (un-illustrating) is 
displayed on this display 1 1 in a sign or a character. 

[0021 ]The display change over switch 26 and the addition clear switch 27 are formed in the 
right-hand side of this display 11. And under the display 11, the rapid-traverse switch 30, and 
the start switch 29, and the stop/muting switch 28 is formed. The selecting means (selecting 
switch) (un-illustrating) which can choose both a residue position warning, and remaining time 
(finish time) both [ either or ] is also established. When the drug concentration in blood reaches 
a specified value, the manual switches 31 for maintaining to the concentration are formed. By 
carrying out the predetermined second (1 to 3 seconds) press of these manual switches 31, the 
drug concentration in blood can maintain to a specified value. 

[0022]In order to set the flange of a syringe to the slit 2c, the flange of a syringe is put into the 
slit 2c. As the main part S of a syringe (un-illustrating) is set on the syringe stage 2a after that, 
since, the clamp of a syringe is performed by the clamp. 

[0023]An arc groove part of a byway is really further formed in the above slit 2c and syringe 
stage 2a, and it enables it to hold a syringe of a small capacity byway by immobilite. A set of a 
syringe is completed above. At this time, it is attached to a syringe, a reading means which reads 
identification information (bar code etc.) which specifies a maker of a syringe and a kind of 
syringe containing syringe capacity is established, and a drug solution stored by a syringe and/or 
its syringe can be specified. 

[0024]Then, although a clutch is canceled and a slider is moved, if the clutch lever 52 of the 
slider assembly 50 shown in drawing 1 at this time is pushed, a slider can move by hand. Then, as 
a plunger (un-illustrating) of a syringe contacts the slider assembly 50, since, if the clutch lever 
52 is detached, a right-and-left hook (un-illustrating) will come to hold automatically plunger SP 
(un-illustrating) of the syringe S (un-illustrating). Namely, if the clutch lever 52 is detached, a 
hook of a slider will be in the state of putting a plunger of a syringe. The above is a basic set 
operation. 

[0025]The blockade detecting mechanism is further provided in this slider delivery mechanism. 
Although it enables it to pour in the drug solution which is contained in inside by pushing the 
plunger (un-illustrating) of a syringe, the power of acting to an opposite direction arises by 
operation of the resistance in a syringe and other infusion solution channels at this time. 
[0026]Thus, the produced power serves as bending of a pressure sensor (un-illustrating) which 
used the strain gage etc., and this structural deflection is changed into an electric output, While 
displaying on the operation indicator 7 as the maker and the alarm which tells about an abnormal 
condition that it is less than the preset value (threshold value) set to every syringe size (syringe 

outer diameter) which were memorized by the memory measure (E 2 PROM, RAM) 100, a warning 
sound (buzzer) is generated (singing). 

[0027]A three-step change indication of the load setting out produced from the resistance in a 
syringe and other infusion solution channels in this way is given by the three indicator lamps 19a, 
19b, and 19c formed in the display panel on the arm top cover 2, and the load set value has 
become as follows. 



( 1 ) H (K) (±M) ; (6 0 0-1 0 0 OmmHg) 

(TWO ; (4 0 0-6 0 OmmHg) 

(2) M (tf>) (±RB) ; (4 0 0-6 0 OmmHg) 

(TM) ; (1 0 0-4 0 OmmHg) 

(3) L (/J\) (±M) ; (1 0 0-4 0 OmmHg) 

(TWO ; (0-10 OmmHg) 



This load set value Syringe outer diameter D (cm), syringe size (syringe capacity) (ml_), The 

syringe cross-section area A (cm 2 ), the sliding resistance Fs (kgf) of a syringe, etc. are taken 
into consideration, Although it is table-ized for every syringe maker of one or more companies 
and the memory measure (memory) 100 memorizes as a default value as the threshold value P 

(kgf/cm 2 ), a setting variation is also arbitrarily possible in the value of the maximum range and 
the minimum range by the setting-out means (setting dial) 6. 

[0028]moreover — a table — with the reduced property Fp (kgf) [=P(kgf/cm 2 ) -A(cm 2 )+Fs (kgf)] 

of the threshold value (minimum blockade value) (kgf/cm 2 ) P selected based on a syringe which 
were-izing [ a syringe ], and was SETSUTO and specified one. A pressure value (load F (kgf)) 
detected with an above-mentioned pressure sensor (un-illustrating) through a slider is 
compared. As for a predetermined sampling period, for example, by a predetermined number, for 
example, by sampling 16 pieces and obtaining a moving average deviation, removing a noise 
component by backlash of a syringe and an actuator, etc. every 0.05 second, this load F (kgf) is 
acquired preferably. It indicates by a segment at the segment display 19d, and an obtained result 
generates an alarm (alarm) of a purport that a phenomenon which was less than a predetermined 
threshold value occurred, is displayed by blink of the operation indicator 7, etc., and carries out 
driving stoppage of the motor after predetermined time (a part for second/). 
[0029]A syringe plunger / clutch a gap detecting mechanism, or [ that an engagement state of a 
half nut (un-illustrating) and a lead screw (un-illustrating) which the clutch lever 52 is grasped 
accidentally and constitutes a clutch during feeding operation of a pump was cut ] — or, By 
operation of a certain load, etc., when same thing happens, a warning sound is generated, and 
abnormalities are told by blink of a plunger / clutch blank display 19e, etc. 

[0030]next, the data of the syringe cross-section area A (cm 2 ) and syringe outer diameter D 
(cm) — one or more syringe makers and size — ( — syringe cross-section area data is 

memorized and held at every ml_) at the exchangeable memory (E 2 PROM) inside CPU. 
Furthermore infusion-of-drug (gamma) pouring per weight, the amount pouring of schedules, and 
alarm and a driving state display are provided, alarm serves as a three dimentional display, and 
he is trying for the LED lighting part of the operation indicator 7 to rotate by a driving state. 
[0031 ]If the setting dial 6 rotates clockwise, a display will be performed to the display 11 which 
various preset values rose and was shown in drawing 1 and 2. If the setting dial 6 rotates 
counterclockwise in a similar manner, he is trying to be displayed on the display 1 1 so that a 
preset value may be downed. 

[0032]If the display change over switch 26 allocated on the display panel of drawing 2 is 
specifically pressed, the flow lamp 23 and the amount lamp 24 of schedules are turned on one by 
one, and each setting out can be performed. 

[0033]Then, when performing a flow rate set, after changing into the state where the display 
change over switch 26 is pressed and the flow lamp 23 lights up, the setting dial 6 is set up as it 
rotates. The display of a preset value is performed in this result display part 1 1 . This display 
rectangle serves as 0.0 - 1200 mL/h (- 999.9:0.1 ml_/h step) (: 1000 - 1 mL/h step), and it is 
enabling setting out of the wide pouring range while being referred to as minimum flow ->0.0. It 
enables it to guarantee about the syringe of several kinds of each maker. A buzzer carries out a 
single shot alert, and an operation indicator carries out a red light for a moment, and it is 
preventing from starting at the time of a flow rate set value "0." Also when the flow rate range 
which can further drive a flow rate set value is crossed, a buzzer carries out a single shot alert, 
and an operation indicator carries out a red light for a moment, and it is preventing from starting. 



[0034]While integrating the amount of addition from the pulse count value of the encoder 
currently fixed to the output shaft of the motor 35, the amount of rapid traverses fast forwarded 
after the rapid-traverse switch 30 is pressed is made to be added to it. 

[0035]Setting out of an injection rate is weight;0.0-300.0kg (0.1 -kg step), The amount of drugs; 
by 0.0-999.9-mg (0.1 -mg step), amount;of solutions0.0-999.9ml (0.1 mL step), and dose;0.00 - 
99.99 (mug/kg/min or mg/kg/h) (0.01 step), it is possible and is making. 

[0036]And it is indicated by a flow from 0.0, and the minimum flow can be started by the flow 
which the flow was calculated automatically and displayed and was displayed, if weight, the 
amount of drugs, the amount of solutions, and a dose are inputted. When this calculation result 
has deviated from the flow (0.1 or more ml_/h, 1200 mL/h or less) which can be set up, The flow 

display of the display 1 1 will be the display which will be " " other than a number, a buzzer 

carries out a single shot alert just before or after this, and an operation indicator carries out a 
red light for a moment, and is prevented from starting pump operation. 

[0037]On the other hand, when a calculation result is less than 1200 mLI/h, display a calculation 
result, but. When automatic detection of being a calculation result of 300.1 or more mLI/h, and 
the kind of syringe being 10-30 cc is carried out, a buzzer carries out a single shot alert, and an 
operation indicator carries out a red light for a moment, and is prevented from starting, even if 
the start switch 29 is pushed. 

[0038]Next, if the rapid-traverse switch 30 is pushed, a liquid-sending flow will rise and, in the 
case of syringe 50cc, 1200 mL/h and in the case of 30 cc, liquid sending by 300 mL/h will be 
performed [ 500 mL/h and in the case of 20 cc ] in the case of 400 mL/h and syringe 10cc. 
[0039]A display rectangle of the amount setting out of schedules is 0.0 - 999. 9mL (0.1 mL step), 
is amount of minimum schedules ->0.0, and has come to be able to carry out selection of 
operation with an internal selecting switch. And when the start switch 29 is pushed in the case 
of amount of schedules =0.0, while a buzzer carries out a single shot alert and an operation 
indicator carries out a red light for a moment, the amount lamp 24 of schedules of amount LED 
of schedules blinks, and it cannot start. 

[0040]LED of the amount lamp 24 of schedules blinks, and is prevented from continuing by 
carrying out a buzzer alert in the amount of amount of schedules <= addition. If it becomes the 
amount of amount of schedules <= addition during pouring, LED of the amount lamp 24 of 
schedules will blink, an alert of a buzzer will be made, and it will switch to KOR (keeping opening 
rate) operation automatically. Since a flow indicates by KOR (0.1 mL/h) at this time, it will muffle, 
once it pushes a stop and the muting switch 28. Re-alarm is during this KOR driving 
continuation, and if the safety switch 28 is pushed again, it will stop. 

[0041 ]On the other hand, at the times other than memory mode, an initial display of a power up 
to equipment is "0" mL. 

[0042]As a priority of singing, fundamentally, (a) A priority is set up highly become the order of 
generating of a blockade (a maximum/minimum), a syringe blank, and a clutch blank, (b) battery 
voltage fall (2 minutes, 4 minutes, 6 minutes, 8 minutes, 10 minutes, 10 minutes or more), (c) 
pushing-out advance notice alarm (residue advance notice alarm), and (d) start failure sound. 
When an alarm occurs multiply, he is trying to switch to the sequential higher one. When similarly 
an alarm occurs multiply at the time of silence, while emitting high alarm of a priority and 
generating intermittently like a start failure sound, a key click and a single shot alert interrupt 
and it enables it to carry out singing. 

[0043]On the other hand, again, the drawing 2 reference is carried out, operations of the 
operation indicator 7 are four steps of different speed during (a) normal operation corresponding 
to a set flow rate, and the built-in light emitting diodes 7a-7d blink one by one to a clock hand of 
cut green, (b) Except for the red light at the time of an alarm, green goes out during shutdown, 
(c) The light emitting diodes 7a-7d carry out red blink of all the times of a start failure, (d) When 
the communication from the outside is received, it blinks in green for a moment. 
[0044]Use explanation of a syringe pump mentioned above is given about the 1st embodiment 
with reference to the flow chart of drawing 3 , and the block diagram of drawing 5. As preliminary 
arrangements, first, tools are checked and it checks that the above of the syringe and detention 



needle (all are un-illustrating) containing a drug solution is equal to the syringe pump 1 , the 
attached pole clamp, the AC power cable, and the infusion solution stand. A pole clamp is fixed 
to an infusion solution stand, and a pole clamp is firmly fixed to an infusion solution stand next. 
For this reason, the attachment screw of a pole clamp is put into the screw hole at the bottom 
of a syringe pump, and it fixes to it. Next, an AC power cable is connected to the AC inlet 8 of a 
main part right lateral, and a plug is connected to the electric socket of AC 100V with a 
grounding terminal. 

[0045]Connection of an AC power will indicate that the battery lamp 1 7 lights up and it is in the 
state where a built-in battery charges. 

[0046](Embodiment 1) It explains with reference to a flow chart of drawing 4 (a). A flow chart of 
drawing 4 (a) is the syringe pump provided with setting out of a syringe manufacture name, 
diameter (outer diameter) detection of a syringe, and a drugs name setting-out (selection) 
function. Then, if the electric power switch 15 is pushed for about 1 second and a power supply 
is switched on in order to switch on a power supply, all the lamps will blink 3 times, and a buzzer 
sounds, and a self-check is performed automatically (Step S1). While turning on the AC/DC lamp 
16 at this time, each indicator lamps 23, 24, and 25 of a flow, the amount of schedules, and the 
amount of addition light up. A syringe maker beforehand set as the display 1 1 of a flow, the 
amount of schedules, and the amount of addition is displayed in a number for about 3 seconds. It 
is certainly checked whether it is in agreement with a manufacture name to which a set syringe 
is set. 

[0047]When a syringe maker is not appropriate, the setting input of the manufacture name is 
carried out by the manufacture name input part (input means) 40 (Step S2). The manufacture 
name by which the setting input was carried out is expressed to the display 1 1 as a character or 
a sign. 

[0048]The number of the syringe maker of the display 1 1 of a flow, the amount of schedules, and 
the amount of addition disappears after specified time elapse, and it is displayed on the display 
1 1 as "0.0." The operation indicator 7 is switched off at this time. 

[0049]On the other hand, the indicator lamp 18 of the kind of syringe is in the state which all the 
four built-in indicator lamps blinked, it indicates not equipped with the syringe (un-illustrating), 
and a syringe set is urged to it. The set of a syringe is performed if all the above displays check. 
[0050]If the syringe with which the pouring line (tube) and the drug solution were filled in the 
syringe is performed in an abacterial environment and it connects, the main part of a syringe will 
be set on the stage 2a, and engagement will be carried out by the clamp 5. 
[0051]Then, in order to set the flange (un-illustrating) of a syringe to the slit 2c, the flange of a 
syringe is put into the slit 2c. If the clamp 5 is rotated to a prescribed direction since, as the 
main part S of a syringe is set on the syringe stage 2a after that, A locked position separates, a 
syringe clamp is performed and the diameters of a syringe (syringe capacity: 10ml_, 20ml_, 50ml_, 
etc.) are detected automatically by the set syringe diameter detection means (primary detecting 
element) 50 (Step S3). 

[0052]Then, although the clutch lever of a slider assembly is pushed, a clutch is canceled and a 
slider is moved, if the clutch lever of a slider is pushed at this time, a slider can move by hand. 
[0053]Then, as the plunger of a syringe contacts a slider assembly, since, if a clutch lever is 
detached, a right-and-left hook will come to hold a plunger automatically. Namely, if a clutch 
lever is detached, the hook of a slider will be in the state of putting the plunger of a syringe. 
[0054]Priming will be performed if the set of a syringe finishes. If it is necessary to certainly 
carry out and the rapid-traverse switch 30 is pushed before carrying out a puncture to a patient, 
the rotational display of the operation indicator 7 will be carried out, pump operation is started, 
and a drug solution comes out of this priming from the tip of a detention needle. Pushing this 
rapid-traverse switch 30 is continued, and a drug solution is sent to the tip of a detention 
needle. The amount lamp 25 of addition blinks at this time. 

[0055]The amount lamp 25 of addition blinks the display 1 1 of a flow, the amount of schedules, 
and the amount of addition during a rapid traverse, and the amount of priming is displayed on the 
display 1 1 of a flow, the amount of schedules, and the amount of addition. This amount of priming 
is added to the amount of addition at a 0.1 -ml step. Here, the amount of addition is also 



clearable to "0" by pushing the addition clear switch 27. 

[0056]Since it is important in order that the operating surface of the slider assembly 50 of a 
main part may change into the state of contacting the plunger of a syringe without a crevice, by 
abolishing the crevice between a syringe and a main part, it is certainly made to perform this 
priming. 

[0057]if the above priming is completed — the setting input means (input part) 60 — setting out 
of a liquid-sending pattern (injection rate) — carrying out (step S4) — it checks that the flow 
lamp 23 is on first at this time. When this flow lamp 23 is not on, the display change-over switch 
26 is pushed and it changes into the state of making the flow lamp 23 turning on. 
[0058]Although the setting dial 6 which constitutes a part of input part 60 is turned and the flow 
per hour is set up next, in order to aim at prevention from malfunction of setting dial operation at 
this time and to ensure safety, since it begins to turn, as for between semicircles, a numerical 
value changes. If a semicircle is exceeded, a buzzer will sound and a numerical value will change. 
[0059]If the setting dial 6 is turned to the front, the numerical value of the change in this figure 
will decrease, and if it turns back, a numerical value will increase. If the setting dial 6 is turned 
where a stop / muting switch 28 is pushed, as for a numerical value, a high-order digit will 
change. 

[0060]About a syringe kind and the maximum stream flow, the maximum stream flow which can 
be set up is set up by the kind of syringe, for example, it has become maximum stream flow 300 
mL/h by the syringe of 30ml_. Therefore, since the flow rate set value blinked, pouring was not 
started and it has come when a bigger numerical value than the maximum stream flow is set up 
and the start switch 29 is pushed, again, it sets up and setting out is completed. Next, a drugs 
name is read in the bar code on which the drugs registered beforehand were stuck by selection 
or the syringe, a tag, etc. (Step S5). 

[0061 ]A stop / muting switch 28 is pushed and setting out of a blockade detection pressure 
level is performed by pushing the display change-over switch 26. First, if the display change- 
over switch 26 is pushed simultaneously, pushing a stop / muting switch 28, the setting variation 
of a blockade detection pressure level will be displayed on the display 1 1 of a flow, the amount of 
schedules, and the amount of addition as "P***", and will become setting-out mode. Pushing a 
stop / muting switch 28 then, detach the display change-over switch 26 and by pushing. Since 

L (low) - M" (inside) - H (quantity) of the printer graphic near the occlusion pressure 
preset value lamps 19a, 19b, and 19c lights up in order, the setting-out (selection) input of the 
occlusion pressure force level (maximum range, minimum range) for which it wishes is performed 
(Step S6). Above-mentioned *** is a numerical value corresponding to the above-mentioned L, 
M, and H. In this way, the stop / muting switch 28, and the display change-over switch 26 have 
achieved the function as an occlusion pressure selecting means. 

[0062]Based on the blocking pressure level by which the selection (selection) input was carried 
out, and the diameter of a syringe (capacity) and a syringe maker name, the occlusion pressure 
threshold value (upper limit and/or lower limit) table-ized beforehand is chosen automatically, 
and liquid sending of a drug solution is started. 

[0063]A predetermined number (16 pieces) sampling is carried out succeeding a predetermined 
sampling period (every [ for example, ] 0.05 second), the moving average deviation is calculated, 
and it is judged whether occlusion pressure is over the threshold value (Step S7). 
[0064]When occlusion pressure is less than a lower limit, alarm (alarm) is generated, and after 
red turns on and (blink) reports the operation indicator 7, a motor drive is suspended after 
predetermined time (part for second/) progress (Step S8). 

[0065](Embodiment 2) It explains with reference to the flow chart of drawing 4 (b). The flow 
chart of drawing 4 (b) is a case where a specific syringe (syringe of specific capacity (outer 
diameter) (ml_), such as a deflection filled mold with which specific drugs were stored) is used. 
Then, if the electric power switch 15 is pushed for about 1 second and a power supply is 
switched on in order to switch on a power supply, all the lamps will blink 3 times, and a buzzer 
sounds, and a self-check is performed automatically (Step S1). While turning on the AC/DC lamp 
16 at this time, each indicator lamps 23, 24, and 25 of a flow, the amount of schedules, and the 
amount of addition light up. 



[0066]If the syringe with which the pouring line (tube) and the drug solution were filled in the 
syringe is performed in an abacterial environment and it connects, the main part of a syringe will 
be set on the stage 2a, and engagement will be carried out by the clamp 5. Then, in order to set 
the flange (un-illustrating) of a syringe to the slit 2c, the flange of a syringe is put into the slit 
2c. The main part S of a syringe is set on the syringe stage 2a after that. Then, although the 
clutch lever of a slider assembly is pushed, a clutch is canceled and a slider is moved, if the 
clutch lever of a slider is pushed at this time, a slider can move by hand. Then, as the plunger of 
a syringe contacts a slider assembly, since, if a clutch lever is detached, a right-and-left hook 
will come to hold a plunger automatically. Namely, if a clutch lever is detached, the hook of a 
slider will be in the state of putting the plunger of a syringe. Priming will be performed if the set 
of a syringe finishes. If it is necessary to certainly carry out and the rapid-traverse switch 30 is 
pushed before carrying out a puncture to a patient, the rotational display of the operation 
indicator 7 will be carried out, pump operation is started, and a drug solution comes out of this 
priming from the tip of a detention needle. Pushing this rapid-traverse switch 30 is continued, 
and a drug solution is sent to the tip of a detention needle. The amount lamp 25 of addition 
blinks at this time. The amount lamp 25 of addition blinks the display 1 1 of a flow, the amount of 
schedules, and the amount of addition during a rapid traverse, and the amount of priming is 
displayed on the display 1 1 of a flow, the amount of schedules, and the amount of addition. This 
amount of priming is added to the amount of addition at a 0.1 -ml step. Here, the amount of 
addition is also clearable to "0" by pushing the addition clear switch 27. Since it is important in 
order that the operating surface of the slider assembly 50 of a main part may change into the 
state of contacting the plunger of a syringe without a crevice, by abolishing the crevice between 
a syringe and a main part, it is certainly made to perform this priming. 

[0067]if the above priming is completed — the setting input means (input part) 60 — setting out 
of a liquid-sending pattern (injection rate) — carrying out (step S4) — it checks that the flow 
lamp 23 is on first at this time. When this flow lamp 23 is not on, the display change-over switch 
26 is pushed and it changes into the state of making the flow lamp 23 turning on. 
[0068]Although the setting dial 6 which constitutes a part of input part 60 is turned and a flow 
per hour is set up next, in order to aim at prevention from malfunction of setting dial operation at 
this time and to ensure safety, since it begins to turn, as for between semicircles, a numerical 
value changes. If a semicircle is exceeded, a buzzer will sound and a numerical value will change. 
If the setting dial 6 is turned to the front, numerical value of a change in this figure will decrease, 
and if it turns back, a numerical value will increase. If the setting dial 6 is turned where a stop / 
muting switch 28 is pushed, as for a numerical value, a high-order digit will change. 
[0069]A stop / muting switch 28 is pushed and setting out of a blockade detection pressure 
level is performed by pushing the display change-over switch 26. First, if the display change- 
over switch 26 is pushed simultaneously, pushing a stop / muting switch 28, a setting variation of 
a blockade detection pressure level will be displayed on the display 1 1 of a flow, the amount of 
schedules, and the amount of addition as "P***", and will become setting-out mode. Pushing a 
stop / muting switch 28 then, detach the display change-over switch 26 and by pushing. Since 
"L" (low) -"M" (inside) - "H" (quantity) of a printer graphic near the occlusion pressure preset 
value lamps 19a, 19b, and 19c lights up in order, a setting-out (selection) input of an occlusion 
pressure force level (a maximum range, minimum range) for which it wishes is performed (Step 
S6). Above-mentioned *** is a numerical value corresponding to the above-mentioned L, M, and 
H. In this way, the stop / muting switch 28, and the display change-over switch 26 have 
achieved a function as an occlusion pressure selecting means. 

[0070]An occlusion pressure threshold value (upper limit and/or lower limit) table-ized 
beforehand is chosen automatically, and liquid sending of a drug solution is started. A 
predetermined number (16 pieces) sampling is carried out succeeding a predetermined sampling 
period (every [ for example, ] 0.05 second), the moving average deviation is calculated, and it is 
judged whether occlusion pressure is over a threshold value (Step S7). When occlusion pressure 
is less than a lower limit, alarm (alarm) is generated, and after red turns on and (blink) reports 
the operation indicator 7, a motor drive is suspended after predetermined time (part for second/) 
progress (Step S8). 



[0071](Embodiment 3) It explains with reference to a flow chart of drawing 4 (c). A flow chart of 
drawing 4 (c) is a case of a syringe pump which pours in different drugs using a syringe of a 
specific diameter of a syringe of a specific maker (outer diameter). Then, if the electric power 
switch 15 is pushed for about 1 second and a power supply is switched on in order to switch on 
a power supply, all the lamps will blink 3 times, and a buzzer sounds, and a self-check is 
performed automatically (Step S1). On the other hand, the indicator lamp 18 of a kind of syringe 
is in a state which all the four built-in indicator lamps blinked, it indicates not equipped with a 
syringe (un-illustrating), and a syringe set is urged to it. A set of a syringe is performed if all the 
above displays check. If a syringe with which a pouring line (tube) and a drug solution were filled 
in a syringe is performed in an abacterial environment and it connects, a main part of a syringe 
will be set on the stage 2a, and engagement will be carried out by the clamp 5. Then, in order to 
set a flange (un-illustrating) of a syringe to the slit 2c, a flange of a syringe is put into the slit 2c. 
As the main part S of a syringe is set on the syringe stage 2a after that, since, if the clamp 5 is 
rotated to a prescribed direction, a locked position will separate and a syringe clamp will be 
performed. 

[0072]Then, although the clutch lever of a slider assembly is pushed, a clutch is canceled and a 
slider is moved, if the clutch lever of a slider is pushed at this time, a slider can move by hand. 
Then, as the plunger of a syringe contacts a slider assembly, since, if a clutch lever is detached, 
a right-and-left hook will come to hold a plunger automatically. Namely, if a clutch lever is 
detached, the hook of a slider will be in the state of putting the plunger of a syringe. Priming will 
be performed if the set of a syringe finishes. If it is necessary to certainly carry out and the 
rapid-traverse switch 30 is pushed before carrying out a puncture to a patient, the rotational 
display of the operation indicator 7 will be carried out, pump operation is started, and a drug 
solution comes out of this priming from the tip of a detention needle. Pushing this rapid-traverse 
switch 30 is continued, and a drug solution is sent to the tip of a detention needle. The amount 
lamp 25 of addition blinks at this time. The amount lamp 25 of addition blinks the display 1 1 of a 
flow, the amount of schedules, and the amount of addition during a rapid traverse, and the 
amount of priming is displayed on the display 1 1 of a flow, the amount of schedules, and the 
amount of addition. This amount of priming is added to the amount of addition at a 0.1 -ml step. 
Here, the amount of addition is also clearable to "0" by pushing the addition clear switch 27. 
Since it is important in order that the operating surface of the slider assembly 50 of a main part 
may change into the state of contacting the plunger of a syringe without a crevice, by abolishing 
the crevice between a syringe and a main part, it is certainly made to perform this priming. 
[0073]if the above priming is completed — the setting input means (input part) 60 — setting out 
of a liquid-sending pattern (injection rate) — carrying out (step S4) — it checks that the flow 
lamp 23 is on first at this time. When this flow lamp 23 is not on, the display change-over switch 
26 is pushed and it changes into the state of making the flow lamp 23 turning on. Although the 
setting dial 6 which constitutes a part of input part 60 is turned and the flow per hour is set up 
next, in order to aim at prevention from malfunction of setting dial operation at this time and to 
ensure safety, since it begins to turn, as for between semicircles, a numerical value changes. If a 
semicircle is exceeded, a buzzer will sound and a numerical value will change. If the setting dial 6 
is turned to the front, the numerical value of the change in this figure will decrease, and if it 
turns back, a numerical value will increase. If the setting dial 6 is turned where a stop / muting 
switch 28 is pushed, as for a numerical value, a high-order digit will change. Next, a drugs name 
is read in the bar code on which the drugs registered beforehand were stuck by selection or the 
syringe, a tag, etc. (Step S5). 

[0074]A stop / muting switch 28 is pushed and setting out of a blockade detection pressure 
level is performed by pushing the display change-over switch 26. First, if the display change- 
over switch 26 is pushed simultaneously, pushing a stop / muting switch 28, the setting variation 
of a blockade detection pressure level will be displayed on the display 1 1 of a flow, the amount of 
schedules, and the amount of addition as "P***", and will become setting-out mode. Pushing a 
stop / muting switch 28 then, detach the display change-over switch 26 and by pushing. Since 
"L" (low) -"M" (inside) - "H" (quantity) of the printer graphic near the occlusion pressure 
preset value lamps 19a, 19b, and 19c lights up in order, the setting-out (selection) input of the 



occlusion pressure force level (maximum range, minimum range) for which it wishes is performed 
(Step S6). Above-mentioned *** is a numerical value corresponding to the above-mentioned L, 
M, and H. In this way, the stop / muting switch 28, and the display change-over switch 26 have 
achieved the function as an occlusion pressure selecting means. 

[0075]Based on the blocking pressure level by which the selection (selection) input was carried 
out, and the diameter of a syringe (capacity) and a syringe maker name, the occlusion pressure 
threshold value (upper limit and/or lower limit) table-ized beforehand is chosen automatically, 
and liquid sending of a drug solution is started. A predetermined number (16 pieces) sampling is 
carried out succeeding a predetermined sampling period (every [ for example, ] 0.05 second), the 
moving average deviation is calculated, and it is judged whether occlusion pressure is over the 
threshold value (Step S7). When occlusion pressure is less than a lower limit, alarm (alarm) is 
generated, and after red turns on and (blink) reports the operation indicator 7, a motor drive is 
suspended after predetermined time (part for second/) progress (Step S8). 
[0076](Embodiment 4) It explains with reference to the flow chart of drawing 4 (d). The flow 
chart of drawing 4 (d) is the syringe pump provided with automatic detection of the diameter of a 
syringe (outer diameter), and the setting-out (selection) function of a drugs name using the 
syringe of a specific maker. Then, if the electric power switch 15 is pushed for about 1 second 
and a power supply is switched on in order to switch on a power supply, all the lamps will blink 3 
times, and a buzzer sounds, and a self-check is performed automatically (Step S1). The number 
of the syringe maker of the display 1 1 of a flow, the amount of schedules, and the amount of 
addition disappears after specified time elapse, and it is displayed on the display 1 1 as "0.0." The 
operation indicator 7 is switched off at this time. If not equipped with the syringe, it will indicate 
not equipped with the syringe (un-illustrating), and a syringe set will be urged. The set of a 
syringe is performed if all the above displays check. If the syringe with which the pouring line 
(tube) and the drug solution were filled in the syringe is performed in an abacterial environment 
and it connects, the main part of a syringe will be set on the stage 2a, and engagement will be 
carried out by the clamp 5. Then, in order to set the flange (un-illustrating) of a syringe to the 
slit 2c, the flange of a syringe is put into the slit 2c. If the clamp 5 is rotated to a prescribed 
direction since, as the main part S of a syringe is set on the syringe stage 2a after that, A locked 
position separates, a syringe clamp is performed and the diameters of a syringe (syringe 
capacity: 10ml_, 20ml_, 50ml_, etc.) are detected automatically by the set syringe diameter 
detection means (primary detecting element) 50 (Step S3). 

[0077]Then, although the clutch lever of a slider assembly is pushed, a clutch is canceled and a 
slider is moved, if the clutch lever of a slider is pushed at this time, a slider can move by hand. 
Then, as the plunger of a syringe contacts a slider assembly, since, if a clutch lever is detached, 
a right-and-left hook will come to hold a plunger automatically. Namely, if a clutch lever is 
detached, the hook of a slider will be in the state of putting the plunger of a syringe. Priming will 
be performed if the set of a syringe finishes. If it is necessary to certainly carry out and the 
rapid-traverse switch 30 is pushed before carrying out a puncture to a patient, the rotational 
display of the operation indicator 7 will be carried out, pump operation is started, and a drug 
solution comes out of this priming from the tip of a detention needle. Pushing this rapid-traverse 
switch 30 is continued, and a drug solution is sent to the tip of a detention needle. The amount 
lamp 25 of addition blinks at this time. 

[0078]The amount lamp 25 of addition blinks the display 1 1 of a flow, the amount of schedules, 
and the amount of addition during a rapid traverse, and the amount of priming is displayed on the 
display 1 1 of a flow, the amount of schedules, and the amount of addition. This amount of priming 
is added to the amount of addition at a 0.1 -ml step. Here, the amount of addition is also 
clearable to "0" by pushing the addition clear switch 27. Since it is important in order that the 
operating surface of the slider assembly 50 of a main part may change into the state of 
contacting the plunger of a syringe without a crevice, by abolishing the crevice between a 
syringe and a main part, it is certainly made to perform this priming, if the above priming is 
completed — the setting input means (input part) 60 — setting out of a liquid-sending pattern 
(injection rate) — carrying out (step S4) — it checks that the flow lamp 23 is on first at this 
time. When this flow lamp 23 is not on, the display change-over switch 26 is pushed and it 



changes into the state of making the flow lamp 23 turning on. 

[0079]Although the setting dial 6 which constitutes a part of input part 60 is turned and a flow 
per hour is set up next, in order to aim at prevention from malfunction of setting dial operation at 
this time and to ensure safety, since it begins to turn, as for between semicircles, a numerical 
value changes. If a semicircle is exceeded, a buzzer will sound and a numerical value will change. 
If the setting dial 6 is turned to the front, numerical value of a change in this figure will decrease, 
and if it turns back, a numerical value will increase. If the setting dial 6 is turned where a stop / 
muting switch 28 is pushed, as for a numerical value, a high-order digit will change. 
[0080]About a syringe kind and the maximum stream flow, the maximum stream flow which can 
be set up is set up by a kind of syringe, for example, it has become maximum stream flow 300 
mL/h by a syringe of 30ml_. Therefore, since a flow rate set value blinked, pouring was not 
started and it has come when a bigger numerical value than the maximum stream flow is set up 
and the start switch 29 is pushed, again, it sets up and setting out is completed. Next, a drugs 
name is read in a bar code on which drugs registered beforehand were stuck by selection or 
syringe, a tag, etc. (Step S5). A stop / muting switch 28 is pushed and setting out of a blockade 
detection pressure level is performed by pushing the display change-over switch 26. First, if the 
display change-over switch 26 is pushed simultaneously, pushing a stop / muting switch 28, a 
setting variation of a blockade detection pressure level will be displayed on the display 1 1 of a 
flow, the amount of schedules, and the amount of addition as "P***", and will become setting- 
out mode. Pushing a stop / muting switch 28 then, detach the display change-over switch 26 
and by pushing. Since "L" (low) -"M" (inside) - "W" (quantity) of a printer graphic near the 
occlusion pressure preset value lamps 19a, 19b, and 19c lights up in order, a setting-out 
(selection) input of an occlusion pressure force level (a maximum range, minimum range) for 
which it wishes is performed (Step S6). Above-mentioned *** is a numerical value corresponding 
to the above-mentioned L, M, and H. In this way, the stop / muting switch 28, and the display 
change-over switch 26 have achieved a function as an occlusion pressure selecting means. 
[0081]Based on the blocking pressure level by which the selection (selection) input was carried 
out, and the diameter of a syringe (capacity) and a syringe maker name, the occlusion pressure 
threshold value (upper limit and/or lower limit) table-ized beforehand is chosen automatically, 
and liquid sending of a drug solution is started. A predetermined number (16 pieces) sampling is 
carried out succeeding a predetermined sampling period (every [ for example, ] 0.05 second), the 
moving average deviation is calculated, and it is judged whether occlusion pressure is over the 
threshold value (Step S7). When occlusion pressure is less than a lower limit, alarm (alarm) is 
generated, and after red turns on and (blink) reports the operation indicator 7, a motor drive is 
suspended after predetermined time (part for second/) progress (Step S8). 

[0082]Although it was made not to wipe chemical resistance in alcohol, the outer layer was made 
into the ABS grade V0 so that it might have the chemical resistance about alcohol, and back 
side printing was carried out and it was coped with so that the ** version, a printer graphic, a 
display, etc. might not disappear. 

[0083]While the driving thrust (power of pushing a plunger) bore about 20 kg-f by about 15 kg-f 
at the maximum, machine (delivery) accuracy can make it less than **1% of high degree of 
accuracy by survey, and it enabled it to guarantee it about several kinds of each maker of a 
syringe. 

[0084]it is specifically surveying movement magnitude of a slider — ; with a (A) flow <1.0 mL/h of 
60 minutes (long-term) **5% or less (B) less than observation window;**2% of 1 .0 ml_/h<= flow 
<5.0 mL/h 2 minutes — and, Less than observation window;**1% of 60 minutes (long-term); **1% 
or less (C) 5.0 mL/h<= flow 2 minutes was used. 

[0085]In order to use less than **3% of high degree of accuracy, as flow rate accuracy could be 
guaranteed about several kinds of each maker, it surveyed discharge quantity. 
(A) Less than observation window;**5%(B) for 1.0 ml_/h<= flow <5.0 mL/h 2 minutes It checked 
becoming not less than 95% in 10 minutes after a; with a 1.0 mL/h<= flow of 60 minutes (long- 
term) **3% or less (C) start. The injection-rate display 10 per weight is a liquid crystal [ being 
backlit (yellow or green) ]. It is a numerical indicator which consists of seven segments each. 
The display of weight, Kg and the amount of drugs, mg, amount mL of solutions, a dose and 



mug/kg/min, or mg/kg/h can be performed, Weight; it displays by 4 figures of 7SEG+ decimal 
point 1SEG, 4 figures of amount of drugs;7SEG+ decimal point 1SEG, 4 figures of amount of 
solutions;7SEG+ decimal point 1SEG, and 4 figures of dose;7SEG+ decimal point 1SEG. The full 
screen usually carries out back light putting out lights at the time of pouring mode select. 
[0086]A flow, the amount of addition, and the amount display 1 1 of schedules are legible LED 
displays, is 4 figures of 7SEG+ decimal point 1SEG, and switches to a flow display automatically 
at the time under gamma mode setting. If neglected for about 15 seconds, he is trying to switch 
to a flow display automatically, when it is the amount of addition or the amount display of 
schedules from which it corresponds to a preset value and a flow display switches one by one 
during the pouring (mug/kg/min or mg/kg/h) mode setting per weight. 

[0087]although generated by alarm at the time of Er*, a CPU reckless run, an operation switch, 
and a self-check — an intelligible tone — and — trying for there to be no displeasure — further 
— overseas standard correspondence and a volume three-stage change — being possible (panel 
operation) — it carries out and the loudness-level-of-sound display at the time of memory of 
setting-out volume and setting out is enabled, the maximum volume is left 1 m, and has been not 
less than 65 dB, and it is further made the self-excitation type (it alerts at the time of a reckless 

run of CPU — as). He is trying to write a result in E 2 PROM. 
[0088] 

[Effect of the InventionjAs explained above, according to the syringe pump of this invention, 
since it is a syringe pump which does not suspend a motor drive promptly even if the detected 
occlusion pressure is less, but stops a motor drive after predetermined time (a part for a 
predetermined second / predetermined one) as occasion demands, an alarm (alarm) can be 
******(ed) correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I jlt is an appearance perspective view of the syringe-pump main part of this invention. 

[Drawing 2]It is a top view of the operation panel part 2f. 

[Drawing 3] It is a block diagram of the syringe pump of this invention. 

[Drawing 4] It is a flow chart of the syringe pump of this invention. 

[Explanations of letters or numerals] 

1 [ — Rubber seal, ] — A syringe-pump main part, 2 — An arm top cover, 3 — A discharge ring, 
4 5 [ — Light emitting diode, ] — A clamp, 6 — A setting dial, 7 — An operation indicator, la-Id 
8 — AC inlet, 9 — A DC power connector, 10 — Per weight, pouring setting-out display, 1 1 — 
The display of a flow, the amount of schedules, and the amount of addition, 12 — An external 
communication connector, 13 — Nurse call connector, 15 — An electric power switch, 16 — An 
AC/DC lamp, 17 — Battery lamp, 18 — A syringe indicator lamp, 19a-19c — A blockade lamp, 
21 — Residue alarm lamp, 22 [ — The amount lamp of addition 26 / — A change over switch, 
27 / — An addition clear switch, 28 / — A stop/muting switch, 29 / — A start switch, 30 / — 



A rapid-traverse switch, 52 / — Clutch lever ] — A battery alarm lamp, 23 — A flow lamp, 24 - 
- The amount lamp of schedules, 25 
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[Drawing 3] 
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[Drawing 4] 
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